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Premium 64-bit Edition 

^ Asus* Sabertooth X58 USB3.0 &SATA3" 



0B Corsair® 4GB DDI3 1535 Triple Channel Memory 



m 1TB SATA-HI 6.0 7200 RPM HD 32MB Cacne 



GTX 460 1GB DirectX 11 Video Card 



fed InwTri Dragon Rider Full Tower Case Willi 600 Walt Power 
Asetek Liquid Cooling System 



Intel® Core™ i7 Processor 





(8MB L3 Cache, 1066Mhz) 

Extreme I7-980X 3.33Ghz $1895 
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Sparkle GeForce GTS450 




Sparkle GeForce GT430 

1 024MB GDDR3 Native MiniHDM 
SXT43010Z4S3LHS 



Purchase select Sparkle Graphics Cards to get one (1 ) 
Complimentary movie ticket to see "Red Riding Hood" or 
Enter for a Chance to WIN tickets and much more. 
'Red Riding Hood" Sweepstakes starts Feb. 1 5, 201 1 , please check 
sparklG-contest.com/sweepstakes for more details. 



Pack with Sparkle Graphics 



Experience blockbuster movies, games and more in their full glory 
with everything pushed to the max. Not only do Sparkle GeForce 
cards rip through the latest games, it also runs quieter than the 
previous generation. And as you have come to expect Sparkle cards pack 
support for all the premium gaming technologies such as NVIDIA Surround, 
3D Vision, PhysX and SLl. 
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FOR WHATEVER 

YOU DO. 

FROM EPIC GAMERS TO AT HOME MOVIE 

GOERS, PATRIOT MEMORY OFFERS A 

DIVERSE SELECTION OF FLASH DRIVES 

THAT FIT INTO YOUR LIFESTYLE. 
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Editor's Note 



Having spent more than a dozen years writing about PC technology, every once in a 
while I get a little overconfident in my ability to accurately gauge the potential of a 
given technology or platform. Take, for instance, Intel's new Sandy Bridge chips, 
aka Second Generation Core processors. Many months ago when the whispers began, I 
must admit that the prospect of a CPU with an integrated GPU smacked of mainstream 
tech to me, and as such seemed far less interesting than enthusiast-grade iron like Intel's 
Core i7-980X and its partner, the X58 chipset. 

I don't know if I ever actually said "Meh" out loud, but if memory serves, it crossed my 
mind. Probably more than once. 

I am happy to admit today that I was about as wrong as I could have been. The long- 
standing stigma against integrated graphics that pervades the enthusiast community 
blinded me to the possibilities of this new architecture, but it's safe to say I've seen the 
light. (Can I get a witness?) 

A couple months ago, Intel stopped by the CPU offices for an early briefing, and one of 
the Intel guys remarked during the visit that he was confident that Sandy Bridge would be 
as important a shift in technology as was Conroe in 2006. 1 was skeptical at the time, but 
now I'm not sure Conroe was even big enough in the grand scheme of things to compare 
with this. I got a chance to talk to many PC hardware companies at CES last month, and 
they were all really pumped about Sandy Bridge. But the watershed moment for me came 
during a meeting with a boutique PC builder that I won't name, but that you would 
recognize instantly, and whose rigs are about as good as you can buy today, bar none. 

One of this company's founders told me in no uncertain terms that his company 
would forgo 980Xs and X58 boards altogether in 201 1 in favor of Sandy Bridge, and 
once I picked my jaw up off the floor, I finally began to get the point. Folks like you and 
I are still going to use discrete graphics cards with Sandy Bridge, but when you can buy a 
CPU that beats the 980X in game benchmarks, video transcoding, and more for about a 
third of the price, and when that CPU uses significantly less power and generates less heat, 
the decision sort of starts to make itself. 

As we go to press, Intel has just announced a hardware problem with a small number 
of boards with the 6-series chipsets designed to work with Sandy Bridge CPUs. Some 
boards from the initial batch may suffer from performance degradation involving the 
3Gbps SATA ports over time; 6Gbps ports should be unaffected. 

As disappointing as news like this can be, Intel is working with its manufacturing part- 
ners to rectify the situation, and says boards with new variants of the affected chipsets 
should begin shipping sometime in late February. 

In the meantime, having misjudged Sandy Bridge's potential impact the first time, I will 
likely not make the same mistake twice. We will be back next month with a hefty roundup 
of Sandy Bridge-ready motherboards, as well as a look at some Fusion boards from the 
AMD side of things, so you can begin evaluating your options for upcoming build projects. 



C " yS***** 



Chris Trumble, Publication Editor, CPU 
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Pump Up Your Graphics Muscle with 

SUPER ALLOY POWER 



Performance Boost j) '$£$!$% 



Cooler Operati' 




\i 



^r 



^w/; 



Longer Lifespan 
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SURER ALLOY POWER 


' 


GEFORCE^ 1 

, ™«CUDA ■ 



New and exclusive Super Alloy Power technology on 
ASUS graphics cards uses a special alloy formula which 
is highly-magnetic, heat-resistant and anti-corrosive to 
achieve a 1 5% performance boost*, 2.5 times longer 
lifespan* and 35°C cooler operation*. 

With NVIDIA® GeForce® GTX 560 Ti graphics cards you'll 
be equipped with up to 3x the performance of previous 
generations" and enjoy the GeForce GTX gaming 
experience with the latest technologies such as 
DirectX 11, NVIDIA® Surround, 3D Vision", PhysX®, & SLI®. 



ASUS - The World's Best-Selling and Most Award Winning Motherboards. 



I ASUSTek Computer Inc. 



\ logo, GeForce, 3D 



'ed are trademarks and/or registered trademarks of NVIDIA Corporation. All rights n 



FRDNT5IDE 


WHAT'S HAPPENING 


HARDWARE 




The House Of Marley 
Wants To Jam With You 

You already love Bob Marley for his music. Now, you can love him for 
the eco-friendly headphones and iPod docks the House Of Marley recently 
announced paying tribute to Marley s music and ethics. The gear, which 
comes in recyclable packaging, uses such renewable materials as FSC- 
certified wood and recyclable aluminum and plastics. For each product sold, 
meanwhile, the company gives a portion of sales to "lLove causes that focus 
on charities that benefit youth, planet, and peace." Not too surprisingly, 
House Of Marley states it uses "reggae music as the test by which all our 
products are made; bass is the first element we turn our attention to." 
Products available for pre-order include Jammin, Freedom, and Destiny 
earbuds, headphones, and dock collections starting at $29.99 and running 
up to $499.99 for a four-speaker Destiny One Foundation dock. ■ 



WATCHING THE CHIPS FALL 



Compiled by Blaine Flamig 



NZXT Fortifies PCs 
With The Bunker 

Anyone who regularly attends LAN parties runs 
the risk of crossing paths with "that guy." You 
know, the guy who will rip off your mouse, 
keyboard, and other USB peripherals the minute 
you get up to go pound down another energy drink 
and leave your rig behind unattended. Rather than 
stuff your peripherals inside your case, NZXT s 
Bunker ($24.99) takes a different approach to 
secure your goods. The Bunker, which installs in a 
5.25-inch bay and connects to an internal USB 2.0 
port, integrates four USB ports situated behind a 
spring-loaded black-colored mesh door. Plug your 
USB devices into the ports, route their cables under 
the door, close and lock the door, and revel in your 
newfound peace of mind. Further, a 20-key lock 
system means that others also with a Bunker can't 
use one of the two keys provided with each Bunker 
to unlock yours. ■ 




Here is the pricing 


CPU 


Released 


Original Price 


Company Pricing* 


Newegg.com Retail Price* 


AMD Phenom 1 1_ X6 1 _1_00T (B 1 ack Ed ition) 


12/7/2010 


$265** 


$265** 


$259.99 


information for 


AMDPhenomlfxM 


" 4/27/26T6""" 


"$295**"" 


"$235**"" 


"$"229.99 "" 


various AMD and 


AMDPhenom'ifx^ 


I4/27/20T0""" 


S?^""""" 


""$19?^"""""™" 


"^7?^"""""""""""" 


Intel CPUs. 


AMD Phenom II X4 970 (Black Edition) 


9/21/2010 


$180** 


$185** 


$185.99 


AMD Phenom" If X4~965"(Biack Edition)""" 


"8/13/2609"" 


"$245**""""""" 


""$165*"*"" 


"$T64.99 




AMDPlVenom'Il^ 


""1725/26T6"" 


""$105** 


"$90**"" 


""$89"99 """ 




AMDPhenom7l"X2"566"(WckEdh^onj 


"9/2T/26T0"" 


'"$105** """ 


"""$102*"*"""" 


""$99199 




AMDAthlon"lTx4"Quad-Core^ 


"5"/To/2oio"" 


"$122**""" 


"$99.99*"*"""" 


"$99~99 




AMD Athlon"^ 


"9/2T/26T0"" 


""$122** 


""$i"l"2"*"*"""" 


""$"l69.99 




AM 6" Ath Ion" lTx3 TrTpTe- Co re 445 


""5/T0/26T6"""" 


"$87*"*" 


'"$87** 


"$77 




1 ntel Core T7-980X Extrern "e" Ed ition " " " 


~37Ti72oT6"" 


""$999**""" 


'"$999**"" 


""$999.99 




Inte 1 Core "i'7-2600 K """""""""" 


"l"/9/2"6iT 


"$3fr*""""""" 


""$317**" 


"329"99 




Intel Core i7-2600 


"T/9/261T 


""$294*"*"""" 


"""$294"*"*""" 


"299~99 """ 




Intel Core i7-970 


"7/18/2016"" 


""$885**"" 


""$885**"" 


""$"899.99"""" 




!^^J5;?^0K^^ 


n/9/20]j"""" 


"$216**"""" """ 


~PJ&f~~~ 


J224.9?"" ■■■■■•■■• ■■■ 


* As of January 201 1 


Intel Core J5-2500 


T/9/2"6iT"" 


"""$205**"" 


'"$205**"" 


"$269.99"" 




Intel Core i~5-2400 


""l7"9/20i"l"""" 


'"$184** 


'"$184*"*"" 


"$1 _ 94.99 


** Manufacturer's 


Intel Core 15-2300 


""l"/9/2"6iT 


""${77**""""""" 


""$177*"*" 


"$184.99""""""" 


estimated price 

^^.^ h r\r\r\ 


1 ntel Core i 3 - 560 


"8/29/26T0"" 


'""$138** 


"""$138"*"*""" 


""$1"49.99"""""""""""" 


per 1 ,000 


Intel Core i3-550 


"Q2 2010 


'"$138** 


"$iT7**"" 


""$124.99 
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Toddlers Take To Computer Faster Than Bikes 

In the second installment of its "Digital Diaries" series aimed at discovering how "children's interaction with technology has 
changed," AVG reports that children ages two to five are more apt to navigate a mouse and operate a computer, as well as 
increasingly more likely to operate a smartphone, than "tie their shoelaces or make their own breakfast." AVG's poll of 2,200 
mothers with Internet access also found more tots can play a computer game than ride a bike, including 70% in the UK and 
France. Overall, European children appear more tech-advanced than U.S. kids as 44% of Italian children can place a mobile call 
vs. 25% of U.S. toddlers, and 78% of French children can operate a mouse vs. 67% of U.S. children. AVG CEO J.R. Smith aptly 
stated "these children are growing up in an environment that would be unrecognizable to their parents." ■ 
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Americans, Meet 
BitFenix.com 

Like us, you might have 
envied from afar the 
crazy-sweet PC cases 
from Taiwan-based 
BitFenix.com, 
biding your time 
until the day 
came that the 
company would 
start offering 
products in the 
United States. 
Well, the wait is over. 
BitFenix. com — which 
has garnered extremely 
positive reviews for its 
cases that come complete with wrap-around 
LED systems and a SofTouch coating that 
wards off scratches and smudges — began 
taking pre-orders Jan. 10 for its Colossus 
and Survivor chassis ($109 to $169). David 
Jarlestedt, the company's product manager, 
states online that BitFenix.com has been 
"receiving emails almost daily" inquiring 
about U.S. availability. To that end, 
BitFenix.com cautions that quantities 
are "extremely limited," so if you're 
interested you'd better act now to 
"avoid disappointment." Beyond cases, 
BitFenix.com also sells case fans, an LED 



Logitech Says No To Fuzz 




If you've been searching for a way to indulge your 

inner laziness, Logitech has the answer with its 

new Couch Mouse M515, a rodent that sports 

a sealed bottom case. How does a sealed case 

relate to laziness? Well, it means "fabric fuzz won't 

collect in the sensor opening," thus you can mouse 

around on couches, blankets, cushions, pillows, 

clothing, carpets, and more surfaces. That's right, 

you now have no reason to remove your keister 

from its seated position while basking in Netflix's 

latest InstantPlay offerings other than to get more 

grub. Further, Logitech says the M515 will provide up to two years of battery 

life thanks in part to hand-detection technology that puts the mouse into active 

mode "only when you're gripping it." The M515 should now be available for 

couch lovers for $49.99. ■ 

CompuLab Previews A Mighty-Looking Shorty 

With tablet-related news from HP, Intel, RIM, Toshiba, and so many others 
dominating CES 201 1; sales currently soaring (IDC recently reported global 
sales grew 45.1% in Q3 2010), and UK researcher Canalys dubbing Apple the 
world's third-largest system maker (if you count tablets as PCs), what's the future 
hold for netbooks and nettops? Well, for CompuLab's Trim-Slice at least, it means 
slapping a dual-core Nvidia Tegra2 ARM Cortex-based CPU into a super-slim 
box measuring roughly 0.5 x 5 x 3.7 (HxWxD). The little guy reportedly sucks 
up just 3W of power but still offers Ethernet and Wi-Fi 
(802.1 In) connections, 1GB RAM, a 64GB 
SATA, SDHC and microSDHC 
^^ slots, four USB 2.0 ports, two 
audio jacks, and HDMI and 
DVI outputs. Pricing details 
are to come but availability is 
reportedly set for April. ■ 
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UNRELENTING ELITE DESIGN 



Every critical components performance 
Is maxed out by Digital Storm's preci- 
sion overclocking process. 



Digital Storm systems are designed with 
innovative cooLing schemes to maximize 
performance and stability. 



PERFECTION 



Experience breathless perfection as a 
Digital Storm PC beats in step with the 
emotional resonance of the game. 
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A+ SUPPORT 



VERSATILITY 



Every system comes with a hassle free Experience dominant performance with 

warranty and US-based expert Life-time the Latest next-gen games at high resoLi 

technical support. tions with no Lag. 



FREEDOM 



DigitaL Storm aLLows you to step up 
your PC at your pace, without voiding 
the award winning warranty service. 




Why Digital Storm? 



A+ Rated Accredited Business 
Extensive 72-Hour Testing 
Quality Components 
Expert Service and Support 



CUSTOMIZE & BUY 



1.866.817.8676 
www.digitalstormonline.com 
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Russia Eyes A Linux Takeover 



When Russian Prime Minister Vladimir Putin isn't riding horses without a shirt on or 
displaying his prowess for martial arts to photographers who just happen to be in the 
vicinity, he's directing his country's governmental agencies to jump on the open-source 
Linux software bandwagon. According to The Wall Street Journal, Putin "signed a 20- 
page executive order" in late December that requires "all public institutions in Russia to 
replace proprietary software, developed by companies like Microsoft and Adobe, with free 
open-source alternatives by 2015." Beyond saving billions, it's believed that breaking the 
reliance on proprietary software from foreign vendors will improve security. Reportedly, 
Russia has been working on building its own Linux distro and will begin phasing in the 
transition to Linux in Q2 2011. Among other things, Russia's government is reportedly 
planning to create a national repository for open-source applications. ■ 



Hank Chien Gets His Quarter's Worth 



Move over, Billy Mitchell; there's a new 
king of Kong, and his name is Hank Chien 
According to Twin Galaxies, the recog- 
nized global authority on gaming stats, 
scores, and records 
since 1981, Chien, a 
3 5 -year-old New York 
plastic surgeon re- 
cently scored a "massive 
1,068,000 points" in 
2:45 (hours:minutes) 
to reclaim the world 
record for Nintendo's 
1981 arcade classic 
Donkey Kong — and 
on his birthday, no 
less. Chien snatched 
the title from Steve 
Wiebe, who along with 
the villainous former 
record holder Mitchell, 
were immortalized in 
the acclaimed 2007 
documentary "King 
Of Kong: A Fistful Of 
Quarters." Mitchell and 
Wiebe will get a crack at 
taking the record back 
in mid-March at "Kong 
Off," a tournament pit- 
ting the top 10 Donkey 
Kong players against 



each other in honor of DK's 30th birthday. 
The co-host of the event, which will air live 
on Sirius/XM's Virus station? One Billy 
Mitchell. Hmm. ■ 




LucidLogix 
Offers 
Graphical 
Harmony 

LucidLogix, the self- 
proclaimed "pioneer 
of multivendor/multi- 
GPU graphic solutions," 
recently released Virtu, 
GPU virtualization soft- 
ware for Sandy Bridge 
platforms that essential- 
ly allows for switching 
between discrete Nvidia 
and AMD graphics for 
DirectX 1 1 high-end 
gaming purposes and 
Intel's integrated GPU 
for low-power and 
media applications. 
According to Lucid- 
Logix, Virtu is aimed at 
entry-level mainstream 
PCs and can "assign 
tasks in real time to the 
best available graph- 
ics resource based on 
power, performance, 
and features consider- 
ations, with no need for 
additional hardware." 
Thus, when you're done 
tapping the discrete 
GPU for fragging pow- 
er, it "automatically goes 
into idle mode, while 
heat drops, fan speed 
slows down, and GPU 
utilization goes down 
to zero, resulting in a 
green, power-efficient, 
long-lasting system." 
System-wise, you'll 
need to "always con- 
nect the display screen 
directly to the moth- 
erboard's Sandy Bridge 
display output." ■ 
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WHAT'S HAPPENING 


SDFTWARE 



Software Shorts 




Smartphone& Tablets 
Driving Windows OS 
Usage Down 



Sometime in 201 1. That's when Net Application? 
believes Windows' overall usage level could dip 
below 90%. NetworkWorld.com quoted Net 
Applications' Vince Vizzaccaro as saying "the 
timing depends on several market forces" and the 
dip could happen "next month" or "possibly not 
at all." What seems certain, however, 



is that smartphone and tablet sales are 

weakening Microsoft's OS stronghold 

while strengthening Apple's. (Net 

Applications combines mobile and 

desktop OSes into one category.) 

For December 2010, Microsoft held 

a 90.29% market share, down from 

92.21% the same timeframe the year 

prior. Mac OS held a 5.02% share (up 

from 4.55%), iOS 1.69% (up from 

0.23%), and Linux remained even at 

0.96%. Sticking with Microsoft, along 

with President Barack Obama, CEO 

Steve Ballmer grilled Chinese President 

Hu Jintao during his recent stateside 

visit on intellectual property rights, reportedly 

telling Jintao that Microsoft estimates only one 

in 10 Microsoft customers in China actually pays 

for Microsoft products. I 






Paragon, 0&0 & Diskeeper Ring In 2011 

Now available for your storage-related software needs are Paragon's 
201 1 Hard Disk Manager Suite ($49.95) and a new free OScO Defrag 
edition. O&O's automatic defragger is missing several features found 
in its Professional Edition ($49.95) but still comes in 32- and 64-bit 
Windows versions and offers idle and time-based scheduling abilities, 
as well as "intelligent zone filing" that moves files into various physical 
sectors. Paragon's offering, meanwhile, includes such new features as 
the ability to move any Windows OS from Windows XP or later to an 
SSD, "automatic partition alignment during partitioning/copying tasks", 
improved HFS+ support (resize, create, format, and read-only access), and 
USB 3.0 support. Diskeeper 201 1, set for a Ql 201 1 release, will feature 
the Intelli Write technology introduced in Diskeeper 2010 that works to 
prevent up to 85% of fragmentation from occurring, plus a new Instant 
Defrag engine that "immediately eliminates fragmentation that is not 
proactively prevented by Intelli Write." ■ 



SuperSync Provides Super iTunes Syncing 

What can you do with the newly released SuperSync 4.0, which sports 
a new GUI, improved speed, and enhanced mobile device support? 
According to SuperSync, you can "easily compare and merge two 
iTunes libraries to see what tracks are missing, select them, and click 

Synchronize to begin merging 
the two libraries" on the same 
computer with read-only 
privileges — a feature that any 
multiple iPod-owning family 
with numerous instances of 
iTunes on the same computer 
will appreciate for space and 
duplicate-track purposes. 
SuperSync 4.0 provides a 
color-coded comparison 
window expressly for the 
purpose, and the program 
also builds in an integrated 
Web server, so you can play 
your home-based tunes at, 
say, work. Also in place is backup (playlists, ratings, movies, TV shows, 
podcasts, etc.) and recovery (iPods, iPhones, and iPads) abilities. An 
update to 4.0 is free, while a new two-seat license is $29, a five-seat 
license is $39, and a 10-seat license will run $49. I 
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WHAT'S HAPPENING 


INTERNET 



201 Internet Usage 
By The Numbers 

If you're a fan of the Internet and statistics, 
a recent study from Royal Pingdom is right 
up your alley Using various Web-related 
resources, Royal Pingdom found that for all 
of 2010, 1.88 billion email users worldwide 
sent an average of 294 billion email messages 
a day from 2.9 billion email accounts for 
a grand total of 107 trillion messages. The 
kicker is that 89.1% of those messages were 
spam. Elsewhere, Royal Pingdom counted 
1.97 billion Internet users total for 2010, up 
14% from 2009. Social networking-wise, 
Twitter users sent 25 billion tweets last year, 
with Lady Gaga leading everyone with 7.7 
million followers. Facebook, meanwhile, 
finished 2010 with 600 million users, adding 
250 million new accounts during the year. 
YouTube users viewed 2 billion videos per 
day, uploading 35 hours of video every 
minute. Flickr users, meanwhile, uploaded 
130 million photos per month at a clip of 
more than 3,000 per minute. ■ 



Internet Users Declare, "I'll Volunteer" 

The next time an Internet naysayer tells you Internet users are nothing but selfish shut-ins 
more concerned with updating their Facebook statuses than helping their fellow man, 
lay this on him: According to Pew Research Centers Internet & American Life Project, 
75% of U.S. adults are involved in a voluntary group or organization, but Internet users 
are more apt to get active than non-users. Overall, 80% of Internet users take part in 
groups vs. 56% on non-Internet users, Pew states. Further, 82% of social network users 
and 85% of Twitter users are involved in groups. As Pew's Kristen Purcell puts it, "Many 
enjoy the social dimensions of involvement, but what they really want is to have impact. 
Most have felt proud of a group they belong to in the past year, and just under half say 
they accomplished something they couldn't have accomplished on their own." ■ 



MTV Aims To Tell Us What's The Best Online 

We're old enough to not only remember when MTV played nothing but music videos, 
but also when its annual video and movie award shows were jaw-dropping events in a 
good way. Though that's not so much the case any longer, we're willing to give the still- 
unnamed digital music and social media awards show that MTV will reportedly host 
in spring 201 1 a chance before deriding it completely. Reportedly, the awards show will 
only air online but with support for various platforms. Further, audience participation 
will weigh heavily in who wins. MTV exec Dermot McCormack told Mashable that 
"social conversation will be the centerpiece" of the awards, while MTV Networks Music 
President Van Toffier stated the show will be "interactive. It will be customizable. It will 
be fun and unexpected. Most shows on television are about what's popular, and I think 
this will be about what's bubbling up." Cue up Dire Straits, someone. I 



Quora Will Now Take 
Your Question 



John F.Kennedy 



in of John F. Krnncdy, Frnarirnl of thr United Stales 



Hmm, how to best describe Quora (www. quora 
.com), a new Q&A-based service with a decided social 
network feel about it? As the team of former Facebook, 
Twitter, Google, Mozilla, and Hotmail employees who 
brought Quora to life tell it, the site "is a continually 
improving collection of questions and answers created, 
edited, and organized by everyone who uses it." Alter- 
natively, think of Quora as a "cache for the research that 
people do looking things up on the Web." Register an account 
and optionally connect to your Facebook and Twitter pals 
using the public knowledge database and you can follow such 
topics as design, blogs, Netflix, user interface design, graphic 
design, streaming content, Roku, Boxee, and Hulu. Questions 
we ran into included "What innate traits do great Internet 
product leaders share?"; "What's the difference between UI 
design and UX design?"; and "Why is there such a stunningly 
short supplv of designers in Silicon Vallev rieht now?" 



JFK Enters The 
Digital World In 
A Huge Way 



The amount of text-based 
documents produced concerning 
President John F. Kennedy over 
the years is staggering. Now 
complementing the heap of print 
goods is a mountain's worth of 
digital information the John F. Kennedy Library Foundation recendy 
launched focused on the slain president to honor the 50th anniversary 
of his inauguration. The foundation claims the library's digital additions 
available at jfklibrary.org represent the "largest online digitized presi- 
dential archive." Previously, library material was only viewable in person, 
but following a four-year digitization project, anyone with an Internet 
connection now has 24/7 access to roughly 200,000 archive pages; 300 
reels of audio tape; 1,245-plus telephone recordings, museum artifacts; 
1,500 photos, and more. Digitization efforts are ongoing and additional 
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Gamer Paladin D817 



• Intel* Core™ i5-2300 Processor i 

■ Genuine Windows* 7 Home Premium 64-Bit Edition l -r 

- ASUS* P8P67-M Motherboard 

• NVIDIA* GeForce™ GT 430 1 GB Video Card - DirectX 1 1 Support 

■ PSI CyborgX Gaming Case + 450W Power Supply 

- Liquid CPU Cooling System with 1 20mm Radiator 

- High Definition Surround 3D Premium Sound 

- Optional: NVIDIA* 3D Vision Glasses and Monitor {+$499} 
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■ Intel* Core™ J7-2600K Processor $859 

■ Intel* Core™ J7-2600 Processor $839 



Vjtj? 



Intel" 


Core" 


1 J5-2500K Processor 


$764 


Intel* 


Core" 


' i5-2500 Processor 


$754 


Intel" 


Core" 


1 i5-2400 Processor 


$734 


Intel" 


Core" 


1 iS-2300 Processor 


$724 



Components included \ 



■ Intel* Core™ i7-2600K Processor $1 01 9 

■ Intel" Core 1 " 17-2600 Processor $994 

■ Inter Core™ 15-2 500K Processor $919 

■ Intel* Core™ 15-2500 Processor $909 

■ Intel" Core™ 15-2400 Processor $889 

■ Intel* Core™ i5-2300 Processor $879 
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LAN Warrior 11-67 

■ Intel* Core 1 " i5-2300 Processor 

- Genuine Windows* 7 Home Premium 64-Bit Edition 

• ASUS* P8P67-M Motherboard 

• NVIDIA* GeForce™ GTX460 2GB Video Card - DirectX 1 1 Support 

• NZXT* Vulcan Gaming Case + 700W Certified Power Supply 

• High Definition Surround 3D Premium Sound 

• Optional: NVIDIA* 3D Vision Glasses and Monitor (+$499) 
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Components included with system 



Gamer Paladin D855 



■ Intel* Core™ 17-950 Processor 

■ Genuine Windows" 7 Home Premium 64-Bit Edition 
- Inter X58 Chipset Motherboard with USB 3.0 Card 

■ NVIDIA* GeForce m GT5 450 TGB Video Card 

■ NZXT* Guardian 921 RB Gaming Case + 700W Power Supply 
• Liquid CPU Cooling System with 1 20mm Radiator 

■ High Definition Surround 3D Premium Sound 

■ Optional: NVIDIA* 3D Vision Glasses and Monitor (+$499) 
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• Intel* Core™ S7-980X Processor Extreme Edition 

■ Intel* Core* 17-970 Processor 

• Intel* Core™ S7-960 Processor 

■ Intel* Core' h S7-950 Processor 



Components included with system 



■ Intel* Core™ i7-980X Processor Extreme Edition $ 1 939 

■ I nte I" Co re m i 7- 9 70 Processor $1809 
' Intel* Core™ i7-960 Processor $ 1 494 

■ Intel" Core™ J7-950 Processor $1 209 
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Kingston 
30GB SSD 






Gamer Paladin D895 



$ 1879 



■ Intel Core 1M i7-950 Processor JK m Q 

■ Genuine Windows 7 Home Premium 64-Bit Edition | ^\ j 
• Gigabyte* GA-X58A-UD3R, Motherboard 

■ NVIDIA* GeForce™ GTX580 1 536MB Video Card - DirectX 1 1 Support 

■ Antec Nine Hundred Two Gaming Case + 800W Power Supply 
- Intel* 40GB SSD (Boot) + 2TB HDD (Data) 

■ Liquid CPU Cooling System with 1 20mm Radiator 

■ High Definition Surround 3D Premium Sound 

■ Optional: NVIDIA* 3D Vision Glasses and Monitor (+$499) 
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Gamer Paladin D875 



■ Inter Core™ 17-950 Processor 

■ Genuine Windows* 7 Home Premium 64-Bit Edition 

■ Gigabyte" CA-X58A-UD3R, + 5ATA3 Motherboard 

■ ATI" Radeon™ HD 6850 1GB Video Card - DirectX 1 1 Support 

■ Antec DF-35 Gaming Case + 700W Power Supply 

■ Kingston' 30GB SSD (Boot) + 1 TB HDD (Data) 

■ Liquid CPU Cooling System with 1 20mm Radiator 

■ High Definition Surround 3D Premium Sound 
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Components included with system 



(*&}SATA3 



- Intel" Core 1 " 17 -98 OX Processor Extreme Edition 

- Intel* Core™ i7-970 Processor 

■ Inter Core 1 " i7-960 Processor 

■ Intel* Core™ i7-950 Processor 



Components included with system — 



Toll Free: 888-462-3899 | www.ibuypower.com 







■ Intel 6 Core™ J7-2820QM Processor $1 339 
« Intel" Core ,M J7-2720QM Processor $11 49 

■ Intel* Core ,n I7-2630QM Processor $1014 

■ Intel* Core 1 " 15-241 OM Processor $954 

■ Intel" Core™ 1 3-23 1 OM Processor $899 



Battalion Touch CZ-1 

« Intel* Core™ (3-231 OM Processor Technol 
■ Intel* HM65 Chipset 
- Intel* WiFi Link 5300 Wireless 802.1 1 a/to/g/n 

■ GENUINE Windows* 7 Home Premium 64-Bit Ed 

■ 1 5.6" FHD 1 920x1 080 Touch Screen Displ 
• 4GB DDR3-1 333 Memory 

■ 500GB S-ATA Hard Drive 

■ NVIDIA* GeForce™ GT 540M 2GB Video O 
- Removable 8x DVD±R/±RW Drive 

■ 1 X USB 3.0 + 2x USB 2.0 Ports 

■ Built-in 1 .3 Mega Pixels Digital Camera 

W MAGK 



NTERFACE & CONTROL 



Introducing the World s First Full HD 

Multi-Touch Gaming Notebook 
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interactive Gamir 
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Interactive Gaming 
Interactive Gaming 
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Toll Free: 888-462-3899 
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DIGITAL ECONOMY 




Job Of The Month 




Google is serious about gobbling the living room. The 
search company is staffing up its Google TV contingent, 
starting with a call for a User Experience Lead for Apps 
and the Google TV SDK. You will be the lead designer for the all-important SDK that 
partners will use to develop new Web- and Android-based apps for the TV system. 
Media outlets and companies such as The New York Times, Sony Crackle, Vevo, Pan- 
dora, and of course YouTube already have Google TV apps that translate their Web video 
experience to the HDTV screen. You will be responsible for the visual and interaction 
best practices that guide the next generation of TV apps. Or, if you want to bring the 
search paradigm to TVs, Google is also advertising for a Product Manager, Google TV 
Search. At this post you will "change the way you find, search, and browse video and TV 
content." You could be at the intersection where online and TV finally converge. 

bit.ly/fYcEi8 and bit.ly/hMld91 



65% Of Web Users Paying To Play 

People not paying for Web content? According to the latest Pew Internet & American 
Life survey of U.S. onliners, a large majority of us have paid for digital content, mainly 
in the music and software categories. The question is not whether we will pay so 
much as how much and how often. Pew statistics show that among the many 
who have ponied up cash for content, 48% have only made one or two purchases 
altogether. The typical online media buyer is spending only $1 a month in total. 



Internet Users Who Have Purchased Online Content, ByType ; 



Music 


33% 


Software 


33% 


Mobile Apps 


21% 


Games 


19% 


Newspapers, Magazines & Journals 


18% 


Video, Movies & TV Shows 


16% 


Ringtones 


15% 


Photos 


12% 


Premium Access 

(to site also carrying free content) 


11% 


Ebooks 


10% 


Podcasts 


7% 




Game Tools/Add-ons 


5% 


Game Cheats/Codes 


5% 


Services (dating, etc.) 


5% 




Adult Content 


^70 




*"Please tell me if you have ever paid to access or to 
download any of the following types of online content?" 
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Estimated online advertising expenditures in Q4 2010 



(eMarketer) 




ine 

ds 



Percent of Americans who say they ignore Internet 
ads more often than other types of advertising 

(Harris Interactive) 




Value of purchases made online, holiday 2010 

(comScore) 




O 



Number of ebooks Barnes & Noble says it 
sold on Christmas Day 



Media Minutes: 
How We Spend 
Our Media Day 

The time Americans spend with media 
has increased from 635 minutes a day 
in 2008 to 660 minutes a day in 201 
(including overlap for multitasking), 
according to eMarketer's December 
2010 survey of available research 
studies. TV still rules, but Internet and 
mobile media are gaining fast. 



Average time spent per 
day with r 
(hours:minutes) 



TV and Video 


4:24 


Internet 


2:35 


Radio 


1:36 


Mobile 


0:50 


Newspapers 


0:30 


Magazines 


0:20 



HEAVY GEAR 

□ REAM HARDWARE 



"You gotta look at the big picture, kid. Keep an eye on what's going on around ya. Blaze a 
trail, and others'll follow. And remember: Nobody's gonna chase your dreams for ya." 



by Marty Sems 

Vanku Tiger Stone 

Nothing says class like paving the grounds of your estate in brick. Brick roads hap- 
pen to be tremendously wear-resistant, and they also make a puckishly cool noise 
when you drive on them. But come on — you're a busy man. You've little time for 
hand-laying the things yourself, and the thought of your erratic groundskeeper 
having a go at it gives you the fan tods. Leave it to the 
Dutch. $109,000 later, you'll be pouring a custom 
surface nearly 20 feet wide with the alacrity of a 
team of bricklayers. The Tiger Stone ( www.tiger- 

stone.nl ) automatically senses the edges of your new ^fcw> ! 

driveway to keep you from coloring outside the lines, 
so to speak. And its electric, asphalt-free operation is 
environmentally friendly. ■ 





senseFly swinglet CAM Pro 

Knowledge is power, and that means spying on your 
neighbors. But imagine, just for a moment, that you don't have the 
deep pockets of the CIA, so a full-sized unmanned aerial vehicle is 
just out of reach. What's a budding overlord to do? Start small (and 
marry advantageously). The swinglet CAM Pro ($12,500 with 
a ThinkPad; www.sensefly.com ) is like a home Predator kit. 
It takes still pics at GPS waypoints you set, such as strategically 
sensitive apartment complex swimming pools, following the flight plan 
you program with the included laptop. And with a 12MP camera onboard; 
you'll capture the clearly detailed intelligence your patriot games demand. I 



AU Optronics 3D panels 

You haven't seen oddities like these in your living room since Jack Palance breathily 
wheezed, "Believe it ... or not." In a world of me-too 3DTVs, AUO ( www.auo 
.com ) dares to be different. Really different. How about a 71 -inch 3D LCD panel with 
a super-wide 21:9 Cinema Scope aspect ratio? It's fortified with an LED backlight 
and a 240Hz refresh rate, naturally. Or perhaps you'd prefer your 3D with a little less 
eyewear and a lot more detail. Sit yourself down before a 4K2K (3,840 x 2,160), quad 
HD screen measuring 
65 inches corner to 
corner. The lenticular 
lens layer supplies 3D 
to your naked eyes in 
eight different sweet 
spots. AUO adds that 
the 500-nit screen also 
solves 3DTV's prob- 
lem of dim and uneven 
lighting. If only it could 
solve 3D's cyclical fad 
problem, too. ■ 
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GeForce GTX 570s & 580s Open Fire 



e've raved about the GF110 that 
resides beneath the vapor-cooled 
copper and aluminum block of both the 
GeForce GTX 580 and GTX 570; it's all 
the best parts of Nvidia's Fermi (GF100), 
with the excess heat (largely) excised and 
noise all but completely silenced. 

Other GF110 tweaks include the 
capability to filter double the FP16 pixels 
per clock compared to the GF100, and 
it has a new Z-culling/rejection engine 
for improved rendering in games. The 
transistors that compose the highly com- 
plicated GTX 580 and 570 GPUs are 
also significantly less leaky than those of 
the GF100. Like Nvidias latest DX11 
graphics cards, these two support Nvidia 
Surround multidisplay technology and 
3D Vision (SLI required for both), as 
well as PhysX, SLI, and CUDA-based 
GPGPU computing. 

Fermi 2.0 Figures 

The GF110 in Nvidias reference GeForce 
GTX 580 features a full complement of 16 
SMs enabled, which gives it 512 CUDA 
cores, 64 texture units, and 48 ROPs. 
The GeForce GTX 570 utilizes the same 
GF110, but with 15 active SMs, for 480 
CUDA cores, 60 texture units, and 40 
ROPs. Memory bandwidth on the GTX 
580 is 192.4GBps, compared to the GTX 



570's 152GBps. The former owes its 
higher spec to the 384-bit bus and faster 
1,536MB GDDR5 frame buffer, clocked 
at 1,002MHz. The GTX 570's 1,280MB 
frame buffer runs on a 320-bit bus and is 
clocked at 950MHz. The reference GTX 
580 and 570 feature core clocks of 772MHz 
and 732MHz, respectively, but as you'll see, 
there's still room for improvement. 

The GTX 580 is currently the fastest 
single-GPU graphics card you can buy, and, 
despite a slightly slower memory subsys- 
tem, the GTX 570 performs right on par 
with GTX 480 but costs significantly less. 
At press time, there weren't a whole lot of 
nonreference GTX 580s and 570s available, 
but the few we could get our hands on 
performed admirably. Read on to see if any 
of these 800-pound graphics gorillas tackle 
your fancy. 

How We Tested 

Our testing platform consists of a 
3.33GHz Intel Core 17-980X Extreme 
Edition, Gigabyte X58-USB3, 6GB Patriot 
Sector 7 memory, a 128GB Patriot Zephyr 
SSD, and an Antec TruePower Quattro 
1200 PSU. The system runs Windows 7 
64-bit. We rated the cards' raw tessellation 
capabilities using Unigine Heaven; 
synthetic gaming prowess using 3DMark 
11 's Extreme setting; and real-world 



GeForce GTX 570 
Superclocked 

$369.99 

Evga 

www.evga.com 




DirectX 9/10.1/11 gaming capabilities 
using Left 4 Dead 2, Just Cause 2, and 
Aliens vs. Predator. We used the latest 
Nvidia drivers available at the time of this 
writing, ForceWare version 263.09. 

Evga GeForce 

GTX 570 Superclocked 

Evga's GeForce GTX 570 Super- 
clocked doesn't look like much of a 
contender at first glance, and like Zotac's 
GTX 580 AMP!, its PCB layout and 
cooler are based on Nvidia's reference 
design. That doesn't hold it back, 
however; the stock GTX 570 is cool, 
quiet, and a solid performer. 

Evga did a little tweaking when it 
comes to the core and memory clocks, 
boosting them to 797MHz and 975MHz, 
respectively. As with the stock models, 
the backplane features dual DVI ports 
and a mini HDMI port. A pair of SLI 
connectors and two 6-pin PCI-E power 
connectors can be found on the top 
edge of the card. Evga bundles the GTX 
570 Superclocked with a driver disc, 
Evga Precision overclocking software, a 
mini-HDMI-to-HDMI adapter, DVI- 
to-VGA adapter, and two 6-pin PCI-E 
power adapters. With this card, you also 
get Evga's 24/7 technical support and a 
limited lifetime warranty. 

In the benchmarks, Evga's 65MHz core 
bump is enough to show considerable 
gains on the reference card and also 
outpace the lower-clocked GTX 570 from 
MSI. Selling for considerably less than the 
initial MSRP, Evga's Superclocked 570 is a 
solid buy for gaming enthusiasts. 

MSI N570GTX Twin Frozr II 

MSI was able to ship us its Twin Frozr 
II version of the GTX 570, which uses, as 
far as we can tell, Nvidia's reference PCB, 
but MSI saddled it with an impressive 
nickel-plated copper and aluminum 
heatsink bristling with five heatpipes 
and covered with an attractive plate of 
gunmetal gray aluminum. There are two 
80mm fans and a low-profile heatsink 
for the memory and other components. 
MSI used all solid capacitors for this card. 
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According to MSI, the advanced cooler 
is responsible for a 20 degrees Celsius 
and 8.4 dB noise reduction, compared 
to the reference GTX 570. From where 
we're sitting, this card runs as quiet as 
any enthusiast card we've tested. MSI also 
tuned the core and memory clocks to 
786MHz and 1,050MHz, respectively. 

Bundled accessories include a driver 
disc, mini HDMI adapter, DVI-to-VGA 
adapter, and dual PCI-E power adapters. 
The included MSI Afterburner software 
lets you boost the core and memory 
clocks even further, and the three-year 
warranty is a nice bonus. 

Although the higher-overclocked 
GTX 570s from Evga and Palit slightly 
outperformed MSI's card in 3DMark 11, 
they both fell to the N570GTX Twin Frozr 
II in Aliens vs. Predator, at both resolutions. 
With its beefy cooler and overclocking 
software, MSI's GTX 570 gives you the 
tools to crush the competition. 

Palit GeForce GTX 570 
Sonic Platinum 

We've tested a number of Sonic Platinum 
cards from Palit, and as a result, we had 
high expectations for the GeForce GTX 570 
Sonic Platinum; Palit didn't disappoint. Of 
all the cards in this roundup, Palit's was the 
only one with a redesigned PCB. Although 
a PCB redesign can occasionally signal cost 
cutting, Palit appears to have been at least 
partially motivated by the desire to pump 
more power to the GF110 under the hood; 
there are 6-pin and 8-pin PCI-E power 
connectors on the top edge of the card, like 
those found on the GTX 580. 

The cooler on the GTX 570 Sonic 
Platinum is very similar to MSI's, but there's 
a less revealing plastic shroud on the card. 
We also love that Palit saw fit to include 




GeForce GTX 570 
Sonic Platinum 

$369.99 

Palit 

www.palit.biz 




Calibre GTX580 

$579.99 

Sparkle 

www.sparkle-usa.com 



DisplayPort and full-sized HDMI ports. 
Palit pushed the core clock higher than both 
Evga and MSI — to 800MHz. The memory 
clock also saw a bump to 1,000MHz. Palit 
threw in a driver disc, DVI-to-VGA adapter, 
and a PCI-E power adapter. 

In the benchmarks, Palit topped the rest 
of the GTX 570s in our suite of synthetic 
benchmarks, including 3DMark 11 and 
Unigine Heaven. Real-world results were 
very close, but Palit's card only broke from 
the pack in Just Cause 2 at 2,560 x 1,600. 
Although priced similarly to Evga's offering, 
we think overclockers will get more bang for 
their buck with this card. 

Sparkle Calibre GTX580 

Sparkle's very proud of its take on Nvidia's 
GeForce GTX 580, and rightfully so. The 
GeForce GTX580 Calibre is one of the most 
massive graphics cards we've ever had our 
hands on. The three-PWM-fan-equipped 
Accelero Xtreme cooler strapped to the GTX 
580 reference PCB is fully three slots thick, 
and the copper heatpipe/aluminum fin 
assembly extends another inch beyond the 
PCB on the end and a quarter of an inch on 
the top. Interestingly, Sparkle claims that 
the cooler is capable of effectively cooling 
up to 240 watts, but the reference 
GTX 580 is a 244-watt graphics card. 

N570GTX Twin Frozr II 

$375 

MSI 

us.msi.com 



Despite the discrepancy, we didn't notice 
any performance issues, and the card ran 
plenty quiet for our tastes. If you plan to 
SLI a pair of these, use flexible connectors 
and a motherboard with widely separated 
PCI-E slots. 

Sparkle cranked the core and memory 
clocks to 810MHz and 1,008MHz, re- 
spectively. Bundled accessories include a 
driver disc, 8-pin PCI-E power adapter, 
DVI-to-VGA adapter, and HDMI cable. 

As you can imagine, the GTX580 Calibre 
outpaced the reference 580 by a decent 
margin in all tests and was only bested by 
the higher-clocked Zotac GTX 580 AMP! 
card. With such an impressive cooler, we'd be 
surprised if you couldn't push the clocks even 
further, which could help justify this card's 
equally impressive price. 

Zotac GeForce GTX 580 AMP! 
(ZT-50102-10P) 

With GeForce GTX 580 AMP!, Zotac 
argues that much can be accomplished 
with even Nvidia's reference PCB and the 
stock cooler. And Zotac's right: This card 
may not look like much, but the company 
managed to increase the core and memory 
clocks more than Sparkle, to 815MHz and 
1,025MHz, respectively. All other features, 
save the fire-breathing dragon sticker, 
mirror those of the reference design, 
including the pair of DVI ports and mini 
HDMI port on the backplane and the 
6-pin and 8-pin PCI-E power connectors 
on the top of the card. 
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Extras include 6-pin and 8-pin PCI-E 
power adapters, a mini HDMI-to-HDMI 
adapter, and DVI-to-VGA adapter. The 
580 AMP! also ships with Prince Of Persia: 
The Forgotten Sands and the Zotac Boost 
Premium software bundle, which includes 
the Cooliris browser plug-in, XBMC, Kylo 
browser for HTPCs, and CUDA-accelerated 
demos of vReveal and Nero Vision Xtra. 

In the benchmarks, Zotac's card pushed 
and shoved its way to the top of the heap, 
thanks largely to superior core and memory 
clocks. Although it's priced significantly 
higher than the stock card, Zotac's impressive 
overclock and bundled extras make it a 
worthy option for gaming enthusiasts. 




Nvidia's Enthusiast Lineup 

Having gotten our hands on several 
overclocked reference boards and even 
a few overhauls from the PCB-up, 
we can confidently assert that the 
graphics cards based on the GF110 
are a hardcore gamer's delight. There's 
a wide price spectrum here, too, so 



any serious gamer should be able to 
find something that works with her 
budget. The GTX 580 and 570 won't 
make you better at the games you play, 
but with any of the above, you really 
can't lose. M 

by Andrew Leibman 
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Driver: ForceWare 263.09 














System Specs: Processor: 3.33GHz Inte. 


1 Core J7-980X Extreme Edition; Gigabyte X58-USB3; RAM: 6GB Patriot Sector 7; 




Storage: 128GB Patr 


iot Zephyr SSD; PSU: Antec TruePower Quattro 1 200 










*Graphics, Physics, and Combined tests reported in fps. 
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As the world's largest web host, we know the developer 
features you need in a hosting package! 

.COITI Domains Included 

.illfo -OTQ All hosting packages Include domains, 

.net ^ ree ^ or ^ e ''^ e °^ y° ur p^age. 

/§s^ Unlimited Traffic 

Unlimited traffic to all websites in your 
1&1 hosting package. 
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Developer Features 

Extensive language support with PHP 5/6 (beta) with 
Zend Framework and git version management software. 

Online Marketing Tools 

SEO tools to optimize your website. 

1&1 Webstatistics makes it easy to monitor your progress. 

Green Data Centers 

We're committed to hosting your site with 
a minimal impact on the environment. 



1&F HOSTING PACKAGES 

6 MONTHS 

FREE! 

HURRY -OFFER ENDS 
2/28/2011! 



1&F BUSINESS PACKAGE: 

■ 3 Included Domains 

■ Private Domain Registration 

■ 250 GB Web Space 

■ UNLIMITED Traffic 

■ NEW: Version Management 
Software (git) 

■ 2,500 E-mail Accounts 

■ 50 MySQL Database (100 MB) 

■ 25 FTP Accounts 

■ E-mail Marketing Tool 

■ 24/7 Toll-free Customer Support 

Need more domains? 

.info domain only $0.99 first year' 

.com domain only $4.99 first year* 

More special offers available on 
our website! 
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AMD's Top-Tier Radeons Do Battle 



AMD ushered in the DirectX 11 
era with the GPU code-named 
"Cypress," which powered the Radeon 
HD 5800 series of graphics cards. 
Upon its arrival, the Radeon HD 5800 
series offered more features and better 
performance than any other family of 
graphics cards to come before it. In 
addition to the aforementioned DX1 1 
support, the 5800 series was outfitted 
with many forward-looking technologies, 
such as ATI Eyefinity and an updated 
UVD engine, and massive amounts of 
memory bandwidth (thanks to its 256- 
bit interface and support of ultra-fast 
GDDR5 memory). 

With the introduction of Cypress 
and the Radeon HD 5800 series, AMD 
wrestled the single-GPU performance 
crown from Nvidia and didn't relinquish 
that title for close to six months. Even so, 
AMD already had the Radeon HD 5970, 
which has a pair of Cypress GPUs at its 
heart, in its lineup, and that remains the 
fastest single graphics card available today. 

There's no denying Cypress was 
a well-designed GPU that struck 



Radeon HD 6970 Fan Turbo 

$399.99 (est.) 
HIS Digital 
www.hisdigital.com 




an exceptional bal- 
ance between perfor- 
mance, features, and 
power. It's what allowed 
AMD to cram two of them 
on a single card and consume 
less power than a single Nvidia 
GF100, while at the same time 
offering better overall performance. 
But the relative strength of Cypress 
also allowed AMD to remain highly 
competitive and hold on to a lead- 
ership position in the graphics space 
for over a year without refreshing 
the high end of its product stack. It's 
hard to believe that the Cypress GPU 
and Radeon HD 5800 series hit the 
scene way back in September 2009 and 
that here in the early part of 2011, a 
Cypress-based card remains on top of 
the 3D graphics food chain. 

Technology inevitably marches on, 
though, and despite the strength of 
Cypress, AMD has unleashed a new 
high-end GPU, code-named "Cayman." 
The Cayman GPU powers the recently 
released Radeon HD 6900 series of 
graphics cards, which currently 
consists of the Radeon 
HD 6970 and 6950, 
although a dual- 
Cayman GPU-powered 
card, the Radeon HD 
6990 (code-named "An- 
tilles") is coming down the 
pipeline, as well. Although the 
Cayman GPU borrows heavi- 
ly from Cypress, it is based on 
a totally new architecture that's 
more efficient than AMD's previ- 
ous designs and offers significantly 
more performance. 




Radeon HD 6970 

$369.99 

XFX 

www.xfxforce.com 



What Sets Cayman Apart? 

Cayman is different than Cypress 
in a number of ways. First of all, the 
Cayman GPU is outfitted with dual 
graphics engines, whereas the 5800 
series had one. Cayman also features 
a new VLIW4 (Very Long Instruction 
Word) design; the Cypress GPU used 
a VLIW5 design. From head to toe, 
so to speak, a Cayman GPU has 24 
SIMD engines with a total of 1,536 
stream processors, 96 texture units, 
32 ROPs (which have been upgraded 
from Cypress), and several tweaks to 
improve GPU compute performance. 
And, as we mentioned last month (see 
page 36), the 6900 features AMD's 
eighth-generation tessellator. 

Similarities Abound 

With the Radeon HD 6900 series now 
widely available, we decided to round 
up a number of cards based on AMD's 
latest GPU to see how the current crop 
of offerings stacks up. We have a half 
dozen cards on tap for you here, but, 
not surprisingly, most of them are quite 
similar. The majority of AMD's add-in 
board partners have introduced Radeon 
HD 6900 series cards based on AMD's 
reference design, and as such, there 
is relatively little to differentiate the 
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actual cards. All of the cards featured here 
sport 2GB frame buffers and the same 
output configuration. All of the Radeon 
HD 6970s have the same cooler. There 
are a couple of ways each competitor 
differentiates itself, but as you'll see, 
the hardware, and hence performance, is 
ultimately very similar. 

How We Tested 

To evaluate the performance of the 
Radeon HD 6900 series cards appearing 
in this roundup, we used an assortment 
of popular games and applications that 
cover a wide swathe of the DirectX spec- 
trum, including DX9, 10.1, and 11. We 
installed the cards in a system powered 
by a 3.33GHz Intel Core 17-980X, 
a Gigabyte X58 Express motherboard, 
12GB of DDR3 RAM, and Windows 
7 Home Premium 64-bit. We used the 
latest available Catalyst drivers as of this 
writing, vll.la. 

XFX Radeon HD 6970 

XFX does a couple of things to help 
its Radeon HD 6970 stand out from 
the rest of the pack. Although the card 
we took a look at was not overclocked 
and is based on the reference design 
PCB, XFX has outfitted its 6970 
with a custom case bracket featuring 
the XFX logo in its exhaust vents 
and a custom decal on its fan shroud. 
Other than that, this is a reference card 
through and through. 

XFX also bundles very little with its 
Radeon HD 6970. Alongside the card, 
all that we found inside the box was a 
driver disc, a couple of basic manuals, 
a warranty card, a catalog, a "Do Not 
Disturb - I'm Gaming" door knob hang- 
er, and a CrossFire bridge connector. 
Although the $369.99 asking price is 
tied for the lowest of the group, we still 
had hoped XFX would have done a little 
more to help its card stand out. 

HIS Radeon HD 6970 Fan Turbo 

Although it is physically indistin- 
guishable from other reference cards, save 
for the custom decal on its fan shroud, 



the HIS Radeon HD 6970 Fan Turbo 
currently stands alone, as it is the highest 
clocked 6970 in our roundup and 
potentially the highest clocked 
6970 on the market. That said, 
its GPU and memory clocks 
get only minor 20MHz and 
25MHz bumps, respectively. 
Regardless, higher clocks trans- 
late to better performance, and 
the HIS Radeon HD 6970 Fan Turbo 
put up the best benchmark scores of 
the group. 

Included with the HIS Radeon HD 
6970 Fan Turbo is a generic array of 
accessories. Along with the card itself, 
HIS throws in an obligatory driver CD 
and basic user's manual, along with a 
case badge and a few cables and adapters. 
There is a pair of peripheral-to-PCI-E 
power adapters (one 6-pin, one 8-pin) 
in the box, as well, in addition 
to a DVI-to-VGA adapt- 
er and CrossFire bridge 
connector. Unfortunate- 
ly, there are no games 
or other applications to 
speak of. 

Considering the fact that ^\\T 

this card is the most expensive 
in our roundup, it would have 
been nice to see some differentiating 
features other than a minor overclock, 
but in the end, the HIS Radeon HD 
6970 Fan Turbo is still the fastest 
6970 around. 

VisionTek Radeon HD 6970 

If it didn't arrive in a VisionTek- 
branded box, it would be nearly im- 
possible to tell where the company's 
Radeon HD 6970 came from. VisionTek's 
Radeon HD 6970 is devoid of any dif- 
ferentiating features; the card adheres 
strictly to AMD's reference design and 
doesn't even sport any custom stickers 
or decals. But that's not necessarily 
a bad thing. In fact, because all of the 
Radeon HD 6970 cards featured here are 
so similar, taking such a Spartan ap- 
proach allowed VisionTek to price its 
card competitively. 
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Radeon HD 6970 

$369.99 

VisionTek 

www.visiontek.com 




EAH6970 Overclock Edition 

$379.99 

Asus 

www.asus.com 



Other than the actual graphics 
card, there's not much else bundled 
with the VisionTek Radeon HD 
6970. Alongside the card were only 
a basic manual, a driver disc, a single 
peripheral-to-PCI-E 6-pin power 
adapter (with a high-end card like a 
6970, an 8-pin PCI-E power adapter 
would be more useful), DVI-to-VGA 
adapter, and a CrossFire bridge con- 
nector. What's more, the driver disc 
looked like it was a CD-R with its 
label printed on an inkjet. There's 
definitely some cost cutting here, 
but that's probably why VisionTek's 
Radeon HD 6970 is tied for being the 
least expensive of the bunch. 



CPU/ March 2011 27 



HEAVV DEAR 



Asus EAH6970 Overclock Edition 

Asus has done a couple of inter- 
esting things with the EAH6970 Over- 
clock Edition. The EAH6970 OE is 
based on the AMD reference design, 
but Asus has tweaked the GPU clock 
by 10MHz and integrated a thin, alu- 
minum cover over the fan shroud, in 
lieu of a basic decal. Asus claims the 
aluminum cover helps dissipate heat 
more evenly, but since it's affixed to 
a thick plastic shroud, the effects on 
temperatures are minimal. 

In an atypical move for Asus, the 
company's EAH6970 Overclock Ed- 
ition ships with a standard accesso- 
ry bundle. Accompanying the card, 
users will find only a driver/utility 
disc, a basic installation guide, Cross- 
Fire bridge connector, and a single 
power adapter that converts a pair of 
6-pin PCI-E connectors into a single 
8-pin connector. We should point 
out, however, that the utility CD does 
include a copy of Asus' proprietary 
Smart Doctor tool, which gives users 
the ability to tweak voltages and 
further overclock their card. 

At $379.99, the Asus EAH6970 
OE is only $10 more than the stock 
VisionTek and XFX cards, yet it offers 
a factory overclock, manufacturer- 
sanctioned voltage tweaks, and a 
slightly modded cooler. We wish the 
bundle had a few more accoutrements, 
but we can't really complain in light of 
the competition. 

Sapphire HD6950 

Short of its Sapphire branding 
and custom fan shroud decal, there's 
nothing to separate Sapphire's Radeon 
HD 6950 from a straight-up reference 
card: It adheres to AMD's reference 
specifications in every way. Sapphire, 
however, goes the extra mile with 
the accessory bundle in an attempt 
to differentiate its card from com- 
peting offerings. 

Sapphire bundles a nice assortment 
of goodies with its Radeon HD 
6950. In the box are a user's manual 



and driver and utility disc, a case 
badge, and a coupon for the 
Sapphire Select Club, 
which grants mem- 
bers access to five 
free promotional 
downloads per year, 
automatic RMA 
registration, and 
entries into Sapphire's 
contests and giveaways. 
Along with the aforementioned 
items, an HDMI cable, mini-DP-to-DP 
dongle, DVI-to-VGA adapter, dual PCI-E 
power adapters (6-pin), and CrossFire 
bridge connector are included, too. 
There's also a copy of Sapphire's TriXX 
tweaking utility bundled with the card, 
for some easy overclocking. 
For just under $300, 
HD6950 is a solid graphics 

MSI R6950 Twin 
Frozr II/0C 

The MSI 
R6950 Twin 
Frozr II is the 
only card in the 
roundup to be a com- 
plete departure from 
AMD's reference design 
The card's GPU is moderately 
overclocked by 10MHz, but 
the PCB and cooler have been 
completely redesigned. The Twin 
Frozr II cooler has a pair of 80mm 
fans that sit above a large heatsink 
with a nickel-plated copper base that's 
linked to an array of aluminum fins 
by a pair of 8mm heatpipes. There is 
also a secondary heat plate underneath 
that helps cool the memory and VRM, 
as well as reinforce the PCB. The MSI 
cooler proved to be very effective 
during testing, and unlike some of 
the company's previous designs (such 
as the one found on MSI's Radeon 
HD 5870), it remained quiet. Other 
features of the MSI R6950 Twin 
Frozr II/OC include the company's 
frequently used Military Class II 
components, which consist of Hi-c 




HD6950 

$289.99 

Sapphire Technology 

www.sapphiretech.com 




$319.99 (est.) 

MSI 

www.msi.com 



capacitors, super ferrite chokes, and 
all-solid, aluminum core caps. 

MSI also includes lots of good stuff 
with the R6950 Twin Frozr II/OC. 
Bundled with the card are a quick 
installation guide and an additional 
pamphlet that details the features 
and specifications of the R6950 series, 
a driver/utility CD that includes a 
copy of MSI's excellent Afterburner 
overclocking utility, a coupon for a 
free copy of Futuremark's 3DMarkll 
DX11 benchmark, as well as an as- 
sortment of adapters. The adapters 
include a pair of peripheral-to-PCI-E 
6-pin power adapters, a DVI-to-VGA 
adapter, a mini-DP-to-DP dongle, 
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and an extra-long CrossFire bridge 
connector. About the only thing mis- 
sing here is a game of some sort and 
maybe an HDMI cable. But we have 
to give MSI kudos for going the 
extra mile and including some useful 
accessories along with an application 
that can really show off the R6950 
Twin Frozr II's capabilities. 

Our Tour Of The Northern Islands 

Looking over the results of our bat- 
tery of benchmarks, there are some 
interesting aspects of performance 
to consider. The most obvious is the 
relatively large performance delta 
separating the Radeon HD 6970 from 
the 6950. Although both cards offer 
strong performance, the additional 
stream processors, texture units, and 



higher clocks of the Radeon HD 6970 
give it significant edge over the more 
affordable 6950. 

What's also immediately evident 
are the gains offered by the small 
overclocks of the Asus, HIS, and MSI 
cards. The HIS Radeon HD 6970 
Fan Turbo was technically the fastest 
card of the group due to its GPU and 
memory frequency advantages over 
the other 6970 cards, but its margins 
of victory were correspondingly small. 
The same can be said for the MSI 
R6950 Twin Frozr II/OC. The MSI 
card's 10MHz edge in GPU frequency 
over the Sapphire Radeon HD 6950 
technically helped the MSI card to 
outperform the Sapphire card across 
the board, but the deltas separating the 
two cards are tiny. 



If you're the type of user who doesn't 
like to manually overclock his graphics 
card, we understand the appeal of a 
factory-overclocked model, but the 
takeaway from these results is that the 
current crop of factory overclocked 
cards simply doesn't offer the kind of 
performance improvements to warrant 
the additional investment. Saving your 
money and manually overclocking a 
Radeon HD 6900 series card might 
be the way to go. But then again, if 
history teaches us anything, it's that 
these vendors will eventually introduce 
Cayman-based cards with exceptional 
overclocks, and those should be worth 
waiting for. ■ 

by Marco Chiappetta 
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MSI's Dynamic Gaming Duo 

The Unbeatable Combo of 5LI & Sandy Bridge 



Intel's Sandy Bridge platform is the 

latest must-have foundation for gaming, bar 
none. Thanks to baked-in SLI support, MSI s 
affordable P67A-GD65 ($179.99; us.msi. 
com) can take your gaming to the next level. 
Armed with a pair of MSI's N560GTX-Ti 
Twin Frozr II/OC graphics cards, this system 
really screams, and it can be had for a price 
that won't bludgeon your budget. Sure, it's 
easy to say MSI's motherboard and graphics 
cards are a winning combo, but read on to 
see it for yourself. 

Mother Of All Mainstream Boards 






PB7R-GDB 




$179.99 MSI | us.msi.com 



MSI's P67 Express-based P67A-GD65 
motherboard is built to be used with 
discrete graphics cards, but as an SLI- and 
CrossFireX-certified motherboard, the P67A- 
GD65's two PEG slots split the available 
16 lanes for running two graphics cards in 
tandem. For our gaming rig, we used Intel's 
current top performer, the Core i7-2600K 
($329.99; www.intel.com), clocked at the 
stock 3.4GHz. Equipped with this K-Series 
CPU, we have access to the unlocked core 
and memory multipliers, as well as voltages, 
which makes this an overclocker's dream. 

MSI also provides more than a few features 
overclockers will appreciate, including OC 
Genie II, which delivers an automated 
overclock at the push of a button. MSI also 
sweats the small stuff; this board features 
Military Class II components, such as Hi-c 
capacitors widely used in aerospace and 
military devices, dynamic switching Super 
Ferrite Chokes, and solid-state capacitors 
rated for a 10-year lifespan under full load. 
The board also features MSI's exclusive 
DrMOS, which performs better than 
standard MOSFETs for a more stable 
overclocking experience, lower temperatures, 
and better power efficiency. 

If you prefer to do your overclocking by 
hand, then you're in for a unique experience 
with MSI's UEFI (Unified Extensible 




& 



JN56DGTX-T1 

• v Twin Frozr ll/DC 



Firmware Interface) ClickBIOS, which is the 
next evolution of the stricdy text-based BIOS 
settings menu. Here you have full use of your 
mouse to navigate menus and adjust settings, 
as well as access to a handful of pre-OS 
applications, including HDD backup, games, 
and a memory test. With the ClickBIOS, 
we managed to update the board's firmware 
by simply navigating to and selecting the 
updated BAT file on a flash drive. 

Graphics With Game 



MSI's N560GTX-T1 Twin Frozr II/OC 
is built around Nvidia's latest GPU, the 



$249.99 I MSI I us.msi.com 

GF114, which brings 384 CUDA cores, 
64 texture units, 32 ROPs, and 1GB of 
GDDR5 to bear on the latest DX1 1 games, 
and barely breaks a sweat. That's largely 
thanks to MSI's custom Twin Frozr II cooler, 
which features dual PWM fans, SuperPipe 
heatpipes, and a nickel-plated copper 
base. According to MSI, this can reduce 
temperatures by as much as 20 degrees 
compared to Nvidia's reference cooler. 

Other features courtesy of MSI include the 
same Military Class II components found on 
the P67A-GD65 motherboard, support for 
MSI Afterburner overclocking software, and 






anon 



support for GPU overvoltage, which lets you 
add to this card's already impressive 880MHz 
core clock. MSI also ships this card with a 
1,050MHz memory clock. 

The Scorecard 

The rarely-achieved golden standard for SLI 
is 100% scaling, which means that adding a 
second graphics card doubles performance in 
real-world applications. That's twice the frame 
rates in games, and in the case of Nvidia's 
cards, twice the CUDA processing power. 
That's the ideal, and like we said, it's practically 
impossible to get there, but anything above 
80% scaling is considered very good. 

We tested the MSI P67A-GD65 and Intel 
Core 17-2600K in both single GPU and SLI 
configurations. In 3DMarkll, the overall score 
was a jump of 78% when we plugged in the 
second N560GTX-T1 Twin Frozr II/OC. The 
four graphics tests varied between 97% and 
better than 100% scaling. In Unigine Heaven, 
both the numerical score and frames per second 
score showed 92% scaling. Most impressive yet, 
the system achieved better than 92% scaling; at 



to 89% for Aliens vs. Predator and 59% for 
STALKER.: CoR likely due to the limited 
frame buffer. 

Those numbers look good, sure, but is SLI on 
Sandy Bridge practical from a cost perspective? 
Compared to an Nvidia GeForce GTX 580 
($499), an X58 motherboard (-$180), and 
an Intel Core i7-980X Extreme Edition 
($999.99), the answer is a resounding yes. 
Especially when you consider that our Sandy 
Bridge SLI system scored between 38% and 
39% better in AvP at the two resolutions we 
tested and 34% better in Unigine Heaven. As 
of this writing, our MSI SLI rig costs roughly 
$650 less than our Core 17-980X EE/X58/ 
GTX 580 gaming rig. And it beats it across 
the finish line. Need we say more? ■ 

by Andrew Leibman 
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MSI N560GTX-Ti 
Twin Frozr II/OC 


MSI N560GTX-Ti 
Twin Frozr II/OC SLI 


3DMark11 Extreme 


3DMark Overall 


P4267 


P7633 


Graphics Score 


3951 


7913 


Physics Score 


7959 


7973 


Combined Score 


3896 


5747 


Graphics Test 1 


18.69fps 


36.9fps 


Graphics Test 2 


18.55fps 


36.75fps 


Graphics Test 3 


23.08fps 


47.03fps 


Graphics Test 4 


12.18fps 


24.58fps 


Physics Test 


25.27fps 


25.31 fps 


Combined Test 


18.13fps 


26.73fps 


Unigine Heaven 


Frames Per Second 


25.4 


48.8 


Score 


639 


1229 


Games 


Aliens vs. Predator (4XAA) 


31.1fps 


59.9fps 


S.T.A.L.K.E.R.: CoP (4XAA) 


33.09fps 


63.4fps 




Aliens vs. Predator (4XAA) 


19.4fps 


36.6fps 


S.T.A.L.K.E.R.: CoP (4XAA) 


19.65fps 


31.2fps 



Driver: ForceWare 266.56 

MSI N560GTX-TI Twin Frozr II/OC: GPU: GF114; Core clock: 880MHz; Memory: 1GB 
GDDR5 (1 ,050MHz); 384 CUDA cores; 64 texture units; 32 ROPs 

System Specs: Processor: 3.4GHz Intel Core i7-2600K; Motherboard: MSI 
P67A-GD65; RAM: 8GB OCZ Reaper Edition DDR3-1333; Hard drive: 600GB WD 
VelociRaptor WD6000HLHX; PSU: Corsair HX1000 
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ECS Black Deluxe Series P67H2-A2 



This board carries Intel's new P67 
chipset and LGA1155 socket for 
32nm "Sandy Bridge" CPUs. It shares 
the new Intel chips' limitation to dual- 
channel DDR3, but it supports 6Gbps 
SATA, USB 3.0, and both CrossfireX and 
SLI (plus performance-scaling mixtures 
of AMD and Nvidia cards) via Lucid's 
HydraLogix technology. 

The P67H2-A2 costs more than some 
other P67 
boards, but 
ECS outfits 
it with some 
interesting 
tweaker 
features. Yay 
for the solid 
capacitors, 

the power and reset buttons mounted on 
the board, and the clear CMOS button 
accessible through the rear I/O cluster. We 
also liked the extra USB 3.0 floppy bay 




panel, overclocking granularity, and 
EZ Charger feature for devices that 
recharge through USB. That said, we 
wish Elitegroup would have labeled and 
color-coded the front panel header. 

This board's ejiffy Linux boot en- 
vironment, which gives you Web and Flash 
access through a Firefox-based browser, 
among other things, only put us online 
about eight seconds faster than Windows 7 
in our tests. Also, 
Black Deluxe Series 
P67H2-A2 
$194.99 (online) 



ECS 
www.ecsusa.com 



it was a minor 
pain to install 
one of the screws 
for the CPU 
heatsink. Still, 

the overall layout 

of the board was fine vis-a-vis right-angled 
SATA ports getting along with long VGA 
cards and so on. ■ 

by Marty Sems 



Aperion Zona Wireless Surround 
Speaker System 



For $500, these had better be good 
speakers — and they are. If you're looking 
for a pair of rear surround speakers for your 
home-theater setup, or if you're thinking 
about getting some serious audio quality 
out of your computer (and if you'd like to 
avoid stringing wires across the room while 
doing so), the Zona wireless system is worth 
checking out. 

Setting up rear speakers for a home- 
theater system is a pain. In fact, installing 
rear speakers is so much trouble that many 
people simply opt out. Don't do that. 
Aperion's Zona wireless speakers are a 
perfect complement to your system: big, 
beefy sound (decent-sized woofer and 
tuned ports make for a whole lot more bass 
than you'd expect), no noticeable lag, and, 
perhaps best of all, easy installation — sort of. 



Zona Wireless 
Surround 
Speaker System 

$499 

Aperion 

www.aperionaudio.com 






About that installation . . . Setting up the 
Zona speakers is simple, once you know the 
secret. In theory, you just plug the transmitter 
into your audio source, the transmitter lights 
up, you plug in the speakers (each has its own 
A/C power supply), and the transmitter and 
the speakers' wireless receivers automagically 
link up. It's a thing of beauty. Or it would 
be, if the instructions had mentioned that 
both speakers feature a tiny button on the 



back that you must press until the color of 
the light on the speaker matches the color 
of the light on the transmitter. Once you do 
that, it's smooth sailing: We had no problems 
connecting across a fairly large room (max 
range is 150 feet, according to Aperion), and 
we encountered no interference. 

The speakers reproduced music, dia- 
log, and effects of all kinds flawlessly. 
Complaints about the instructions aside, 
the Zona wireless surround speaker system 
is a welcome addition to any computer or 
home- theater system. ■ 

by Rod Scher 
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The NEW TOXIC HD6850 and SAPPHIRE HD6870 
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AMDH 



• Increase your field of vision with AMD Eyefinity technology. 1 
AMD EyeSpeed technology for stutter-free video playback. 2 
See your characters in lifelike detail with DirectX* 1 1 technology. 

Learn more at www.sapphiretech.com 



AMDT 

The future Is fusion 
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DirectX 1 1 




Get in your system. 
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AMD Phenom II X4 975 
Black Edition 



The latest bump up in AMD's line of 
quad cores is the Phenom II X4 975 
Black Edition. The 975 BE is almost 
identical to the 970 Black Edition, with 
the lone difference being clock speeds — 
3.6GHz for the former and 3. 5 GHz for 
the latter. The pleasure of having that 
extra 0.1 GHz increase costs you $10, as 
the 975 costs $195 to the 970's $185. 

The similarities between the two persist 
even when overclocking. In a previous review, 



Specs: Socket AM3; Clock speed: 3.6GHz; 

HyperTransport 3.0 link: 4GHz full duplex; 45nm 

process; Cache: 2MB total L2, 6MB shared L3; 

125WmaxTDP 

Test system specs: Motherboard: Asus Crosshair 

IV Extreme; RAM: 2GB OCZ DDR3-1333; Graphics: 




ATI Radeon HD I 
SNVP 325 SSD 



; Hard Drive: 128GB Kingston 



Phenom II 
X4 975 Black 
Edition 

$195 
AMD 
www.amd.com 



we overclocked the 970 from 3. 5 GHz 
to 4.05GHz; we pushed the 975 from 
3.6GHz to 4.14GHz. If nothing else, 
AMD deserves credit for consistency 
in manufacturing. 

AMD likes to offer a host of 
options for CPUs at a variety of price 
points, but the case of the 975 and 
970 takes it to a whole new level. In 
any case, the 975 offers exactly the 
same price-for-performance ratio as 
its predecessor, the 970, so it's a good 
buy — just not a necessary upgrade for 
many AMD users. ■ 

by Seth Colaner 



Asus Crosshair IV Extreme 



The Asus Crosshair IV Extreme is a 
beast of a motherboard. In the beefy 
Extended ATX form factor and sporting 
the 890FX chipset, this board is designed 
for optimal tweaking and expansion. 

The Crosshair IV Extreme has five 
PCI-E xl6 slots that can run in a quad 
configuration at xl6, xl6, x8, x8, and, thanks 
to the integrated Lucid Hydra CrossLinks 3 
technology, can support a mix of cards from 
both Nvidia and ATI, in addition to SLI and 
CrossFire. It also supports all AM3 chips, 
USB 3.0, SATA 6Gbps, and up to 16GB of 
DDR3-2133 dual-channel memory. 

The board itself is covered in physical 
buttons and switches. It has power and reset 
buttons, which isn't especially uncommon 



Specs: Socket AM3; 890FX chipset; Max memory: 
1 6GB; Slots: 5 PCI-E x1 6, 1 PCI; Ports: 6 6Gbps SATA, 2 
3Gbps SATA, 2 3Gbps eSATA, up to 1 5 USB 2.0, 2 USB 
3.0, 2 FireWire, 1 Gigabit Ethernet 




Crosshair IV Extreme 

$299.99 I Asus I www.asus.com 



Benchmark Results 
3d Mark Vantage 



PCMark Vantage Pro 



TV And Movies 



Productivity 



Processor Arithmetic 

DhrystoneALU(GIPS) 
Whetstone iSSE3 (GFLOPS) 
Processor Multi-Media 
Integer x16 aSSE2 (Mpixels/s) 
Float x8 iSSE2 (Mpixels/s) 
Double x4 iSSE2 (Mpixels/s) 
Memory Bandwidth 
Integer Buffered iSSE2 (GBps) 
Float Buffered iSSE2 (GBps) 
Dirt 2 (8XAA) 



S.T.A.L.K.E.R.: 
Pripyat(4XAr 



AMD Phenom II 
X4 975 Black 



Edition & Asus 
Crosshair IV Extreme 



at the high end. However, the 
Crosshair IV Extreme also boasts an 
internal clear CMOS button, Core Unlocker 
button, MemOK/GO button that lets you 
alternately load safe memory settings if you've 
overclocked or load a preset overclocking 
profile, on/off switches for each PCI-E lane, 
and a clear CMOS button on the back panel. 
Built with the overclocker in mind, the 
Crosshair IV Extreme features dual BIOS 
chips so you can tinker with one without 
worrying about borking the system, lots 
of RoG capabilities including Probelt, and 



Games tested at 2,560 x 1 ,600. 



plenty of fine-tuning features in the Extreme 
Tweaker section of the BIOS that includes 
the ability to create and save OC profiles. 

If you want a platform upon which 
to build a killer AMD-based system, the 
Crosshair IV Extreme is a great place to 
start. Grab yourself a hexacore chip, a 
handful of memory, and an armload of 
graphics cards and go to town. ■ 

by Seth Colaner 
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Patriot Memory Viper Xtreme Series, 
Division 2 Edition (PXD34G1 866ELK) 



To capitalize on the launch of Intel's Sandy 
Bridge-based Core i3, i5, and U series 
CPUs and companion 6 Series chipsets, 
Patriot introduced a new line of high- 
performance memory designed for the new 
platform. Patriots new Viper Xtreme Series, 
Division 2 Edition memory kits feature thick 
aluminum heatsinks with copper heat plates 
and specifications tailored for Sandy Bridge. 

The kit we tested consisted of a pair 
of 2GB DIMMs rated for operation at 
1,866MHz, with 9-11-9-27 timings 
at 1.65V. To hit frequencies that high, 
overclocking is necessary, so a K-Series 
CPU and P67-chipset are required. If you're 
building a high-end Sandy Bridge-based 
system, though, you'll probably pick up 
these parts anyway. 

Throughout testing, the Patriot Viper 
Xtreme Series, Division 2 Edition kit 



proved to be an excellent performer. We 
never experienced any instability, and 
the kit worked without issue on four 
motherboards (from Intel, MSI, Asus, 
and Gigabyte, respectively). Using an 
Asus P8P67 Deluxe and Core i7-2600K 
processor as our test bed, the Patriot kit 
offered up 20.4GBps of peak bandwidth 
(stock 1,333MHz kits peak around 
16GBps) in SiSoft Sandra's memory 
bandwidth benchmark. And in Sandra's 




memory latency test, the kit scored 61.5ns. 
A low-resolution Crysis benchmark 
yielded 226.86fps, a nice increase from the 
207.4fps of a stock Sandy Bridge system 
using 1,333MHz memory. 

Patriot is charging a bit of a premium 
for the PXD34G1866ELK kit, which 
can be found for about $99. But we're big 
proponents of quality memory, and this kit 
worked perfectly. If you're contemplating 
a new Sandy Bridge build, this Patriot 
memory kit won't disappoint. ■ 

by Marco Chiappetta 



Viper Xtreme Series, Division 2 Edition 
(PXD34G1866ELK) 

$99 

Patriot Memory 

www.patriotmem.com 



Specs: Capacity: 4GB (2x 2GB, dual channel); Rated frequency: 1,866MHz (PC3-15000); Timings 
9-1 1 -9-27; Voltage: 1 .65V; Warranty: Full lifetime 



Tt eSports MEKA G1 



M 



echanical keyswitch keyboards have 
been making a bit of a comeback. A 
few years ago, it was hard to find anything 
but IBM Model M copies or rebranded 
Cherry imports in the United States. Now, 
there is an ever-growing array of me- 
chanical keyswitch keyboards available. 

Unlike most other mechanical keyswitch 
keyboards, the Tt eSports MEKA Gl by 
Thermaltake is targeted squarely at gamers. 
The MEKA Gl sports a standard layout 
with seven multimedia function keys, a 
removable wrist rest, and an ultra-heavy- 
duty, braided cable. 

The board's Cherry MX Black key- 
switches are rated for 50 million keystrokes. 
Although some mistakenly classify all 
mechanical keyswitch keyboards as "clicky," 
the Cherry MX Black keyswitches are 
not. Cherry MX Black switches are linear, 
which means there is no tactile bump when 
depressed; there's no audible "click." 



Other features include headphone and 
microphone jack pass-throughs, an integrated 
two-port USB hub, and N-Key rollover. 
Note, however, that true N-Key rollover is 
only available using the PS/2 connection. 
USB keyboards using the standard Windows 
driver are limited to 6-key rollover. 

Typing on the MEKA Gl is very 
pleasing, and the board feels very solid. 




Its status LEDs are a bit bright for my 
tastes. The lack of a left Windows key 
takes some getting used to, but many 
gamers despise the left Windows key, so 
we can see why Thermaltake decided to 
replace it with a Function key. Gamers 
who actually use their systems for work 
as well should seriously consider checking 
out the MEKA G 1.1 

by Marco Chiappetta 



MEKAG1 

$139.99 

Tt eSports 

usa.ttesports.com 



Specs: Interface: USB or PS/2 (via adapter); Switch type: Cherry MX Black; Dimensions: 40 x 430 x 
160mm (HxWxD); Cable length: 1 .5m; Compatibility: Windows XP/Vista/7 
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Thermaltake Jing 

No doubt wanting to grab the "green" 
trend before it's gone, Thermaltake's 
Jing CPU cooler sports a nickel-plated 
copper base, aluminum fins, five 
heatpipes, and a pair of green, 120mm 
fans clamped to the heatsink by a gray, 
plastic frame. The fans spin in opposite 
directions for straight-through airflow. 
Each fan has its own speed knob 
tethered to its three-wire power lead. 

We tested the Jing on a Gigabyte/ 
Gulftown platform with OCZ Freeze 
thermal compound, comparing it 
against the Thermalright Ultra-120 
eXtreme-1366 RT Rev. B cooler that 
shipped with our original Gulftown kit 
from Intel. We tested with AIDA64, 
taking idle temp measurements after 
20 minutes of inactivity after boot. 
Load testing was measured after using 
AIDA64 to place a 100% sustained 
load on all 12 logical cores for 
20 minutes. 

The Jing is noticeably quieter, and, 
at its highest speed setting, it traded 



blows with the Ultra-120 eXtreme. 
Thermaltake rates noise at the slowest 
fan speed at only 16 dB, and we 
found it entirely silent to within one 
foot under normal conditions. Even 
on the highest speed, only a low hum 
was audible from about five feet away. 
Note that the Jing isn't any smaller than 
Thermalright's cooler, however, which 
means that if you have a smaller case 
you'll want to double-check you have 
the necessary clearance to install it. 

All told, the Jing delivers good, quiet 
air cooling, but we wish it were either less 
expensive or smaller — or both. I 

by William Van Winkle 




Jing 

$69.99 

Thermaltake 

www.thermaltakeusa.com 



Specs: Dimensions: 1 62 x 1 23 x 1 31 mm 
(HxWxD); 920g; Max airflow: 42cfm; Fan 
speed: 800 to 1 ,300rpm; Socket compatibility: 
Intel LGA77/1 1 56/1 366, AMD AM2/2+/3 
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Antec Sonata IV 

Loud music and games can be good, but 
loud PCs? Never. Thus Antec created the 
Sonata line several years ago, becoming the 
Cadillac of PC chassis: spacious, polished, 
quiet, and luxurious. The trademark piano 
black finish smudges like mad, but it does 
look oh so fine when polished. 

Still, I'm no sucker for a pretty ID. 
Rather, Antec had me at the pre-installed 
Neo ECO 620C PSU, an 80 Plus- 
certified, $99 (list) catch in its own right. 
The 620C's dual-ball bearing, 120mm fan 
stayed whisper quiet, true to the specs of 
only 15 dBA under 20% load, 20 dBA 
at 50%, and 36 dBA when maxed. Right 
under the PSU sits a 120mm TriCool fan 
outfitted with an external control switch. 
Another external perk is how Antec routes 
the front-panel USB 3.0 port through the 



case and out the back so you can plug the 
dongle into your motherboard. However, 
there is no eSATA port on the case. 

I built up the Sonata IV with a Core i5 
configuration and found it impressively 
quiet, as promised. The 0.8mm steel 
walls combined with silicone grommets 
on each tool-less 3.5-inch drive rail keep 
down component noise. 

The only potential cause for concern 
was the available ventilation for higher-end 
configs. There is no front-facing intake. 
Instead, Antec relies on an oversized, 
filtered side intake over the lower drive 
bays. So, you do get front- to-back flow, 
but only that single 120mm TriCool fan is 
driving the air, and there are no mountings 
for additional fans. This is great for low 



noise, but be careful if contemplating 
several hot, high-end components. 

With eight total drive bays; form factor 
support for Mini-ITX, microATX, and 
standard ATX; and classic suit elegance, 
the Sonata IV impresses. ■ 

by William Van Winkle 




Sonata IV 

$199 

www.antec.com 

Antec 



Specs: Dimensions: 18.8 x 8.1 x 17.3 inches (HxWxD); Motherboard compatibility: ATX, microATX, 
Mini-ITX; Bays: 3 5.25-inch external, 4 3.5-inch internal, 1 2.5-inch internal; Expansion slots: 7; 
Front I/O: 1 USB 3.0, 2 USB 2.0, 3.5mm stereo in/out; Weight: 21.1 lbs 
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In Win Dragon Rider 



n Win's Dragon Rider full tower is a 
mammoth of a case that harkens back 



to the bulwarks of the Middle Ages, a 
distinct aesthetic In Win wants to convey. 
Our examination of the Dragon Rider 
reveals great attention to ventilation and 
plenty of customization possibilities. 

For instance, the left panel features a 
220mm fan (with an LED switch) that 
you can replace with up to six 120mm 
intake fans if you don't think one giant 
turbine is effective enough. This same 
panel includes acoustic foam padding to 
absorb component noise. 

The front of the case is armor-laden 
with six honeycombed bay covers em- 
bedded in the removable front panel. 
Dust filters also line the backside of each 



bay cover. Moving to the posterior, 
you'll find four rubber grommeted 
holes on the top quarter of the back 
panel for watercooling tubing. On the 
bottom of the Dragon Rider, there is a 
PSU vent and four rubber-soled swiveling 
feet that provide extra stability. 

Each of the eight internal expansion 
slots are covered with plastic mesh 
partitions, but they easily pop off when 
you snap back their corresponding plastic 
levers to make room for three-way SLI or 
CrossFire graphics cards, for example. 

Overall, the quality of the Dragon 
Rider's structure matches its price 




Dragon Rider 

$159.99 

In Win 

www.inwin-style.com 



tag, so this makes it easy for us to 
recommend it for LAN parties or 
enthusiast builds. ■ 

by Joanna Clay 



Specs: Case type: Full tower; Dimensions: 21 .9 x 9.4 x 22.8 inches (HxWxD); Motherboard compatibility: 
E-ATX, ATX, microATX; Bays: 5 5.25-inch external (1 3.5-inch convertible), 6 3.5-inch internal, 
1 2.5-inch internal; Expansion slots: 8; Standard fans: 1 120mm front, 1 220mm LED left side, 1 
1 20mm LED right side fan; 1 1 20mm rear, 1 1 20mm top; Optional fans: 6 1 20mm side, 1 1 20mm 
top; Top ports: 2 USB 2.0, 2 USB 3.0, 2 eSATA, 1 FireWire; audio I/O 



Sparkle GeForce GTS 450 (SXS4501 024D5SNS) 



Just one and two steps down, respectively, 
from the GeForce GTX 460 and 470, 
the GTS 450's performance difference in 
benchmark results between these models 
and can be significant. For example, prior 
CPU tests on the GTX 460 were showing 
3DMark results around PI 5000, and our 
Sparkle GTX 470 reached PI 8959. In 
contrast, this GTS 450 scores PI 1 162. 

That said, the GTS 450 still has 
plenty to offer. The core, shader, and 
memory clocks are all higher on the 
GTS 450 than, say, the GTX 470. From 
productivity apps by day to HTPC 
movie use by night, Sparkle's card de- 
livered solid, stable performance across 
all three output ports. 

Plus, let's point out the solid job that 
Sparkle has done with Nvidia's chip. The 
GTS 450 may be the fastest single-slot 
card we've ever benched, and it doesn't 
fall prey to the loud fan issues that can 
accompany Nvidia cards under stress. 
Sparkle's GTS 450 sports two DVI and 
one mini-HDMI port, plus it includes an 
HDMI cable and VGA-to-DVI adapter. 



Tack on the 1GB of GDDR5, and this 
emerges as a compact way to get a lot of 
graphics muscle at a reasonable price. ■ 

by William Van Winkle 



GeForce 
GTS 450 

$139.99 
Sparkle 
www.sparkle-usa.com 




Benchmark Results 


Sparkle GTS 450 


Sparkle GTX 470 


Core clock 




789MHz 


607MHz 


Memory clock (( 


sffective) 


"3760MHz 


"3348MHz 


Price 




"$139.99 


"$249.99" 




Overall 




P11162 


P18959 


GPU" 




"8812" 


! 15303 




FPS 




21.6 


41 


Scores 




"543" 


"V034" 


Minimum 




------ 


"V9.9" 


Maximum 




"4~8~6" 


"84.8 




Aliens vs. Predator* 


25 


! 473 


*Tested at 1 ,920 x 1 ,200 



Specs: GPU: GeForce GTS 450; Core clock: 789MHz; Memory: 1GB GDDR5 (940MHz); Memory 
interface: 128-bit; 192 CUDA cores 

Test system specs: CPU: Intel Core J7-980X; Motherboard: Gigabyte GA-X58A-UD7; RAM: 12GB 
0CZ PC3-1 0666 Gold; Storage: Intel 80GB X-25M SSD; PSU: PC Power & Cooling Turbo-Cool 850W; 
Windows 7 Ultimate 64-bit 
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How many PC company CEOs would talk to you about 
your system at 2am? Adrian of Geekbox would 1 ^ 






The boutique is back. 

A lot of people are passionate about computers. But every once in a while, 
a company grows up through the PC community and grabs our attention. 
Geekbox is the real deal, folks. This is not a company started to steal your 
hearts, only to turn around and sell out. In fact, they opened their doors at 
a time when the industry had seemingly lost its soul. Acquisitions and lost 
vision seem to be the norm for the boutique industry, but at Geekbox they 
are still resolving internal disputes with games of Quake and StarCraft. 

Geekbox is comprised completely of gamers, audio professionals, 
engineers, techies, and IT ninjas, and they've been playing by the 
same rules, in a very different way from the rest of the industry. The 

iverybody says that, we 
know. Good service is about as played out in this industry as the word 
"boutique." Just because some kid in high school can connect some 
prefabbed self-contained watercooling unit, the company deems itself 
a boutique. Geekbox begs to differ. Liquid cooling, unreal paintjobs, 
perfect wiring— these are all great attributes, but what happened to a 
level of service that defines a boutique? 

Take a minute and think about what boutique service really means. What 
do you expect from a company whose bread and butter are machines 
that cost $2K+? If you have a question or your system needs service, 
you expect your machine to be fixed, but in what manner? A 15-day turn 
around and a system that's been re-imaged without so much as importing 
data and reinstalling games and programs does not qualify as good 
service. Where the Geekbox crew comes from, 15 days gets you DQs in 



www.geekbox.com | 888-Geekbox 

tournaments, the boot from a raiding guild, or downtime that costs tens of 
thousands. This is what separates Geekbox from the rest of the industry. 
For more than five years, Geekbox has been building boutique machines 
locally in Utah and providing award-winning, boutique-level support as 
well as managing the IT needs of literally dozens of businesses. 

The world they live in? A business owner comes into Geekbox, his 
multimillion-dollar business basically on fire. He has no backups of his 
QuickBooks file, payroll needs to be done in eight hours, and the machine 
won't boot. Good luck, guys. The crazy thing is, these guys have thrived 
on it. They've developed a cult-like following, generating tens of thousands 
of customers over the years based on a level of service, product quality, 
and professionalism that deserves the boutique title. 

Geekbox builds custom systems and offers intense, personal, lifetime 
service. They'll build you the box you need, be it for gaming, pro-audio, 
video editing, or any other application you want. And they'll match 
meticulous attention to detail with speedy service; they can usually turn 
your build around in about a week, including their vigorous burn-in 
testing. Each system is inspected by one of the owners of the company 
before being signed off and shipped. That is the standard-the Geekbox 
standard. The wiring, the attention to detail, it's not just for a pretty 
product shot in a magazine; it's a way of life to these guys. 

This is not just another PC boutique; Geekbox is redefining the 
term itself, r 
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MAD READER MOD 





F&G 



1 


! 



avine completed our whirlwind 



; for 2010, we wen 



faced with the daunting task of 
picking an overall winner from 
nearly a dozen excellent modded PCs that won 
our mod contests at the same number of events. 
In the end, Lee "Pcjunkie209" Harrington's 
F&G Project edged out incredibly competitive 
mods from several talented artists, and at least 
in some part it came down to this simple truth: 
The only thing better than a gorgeous modded 
PC is two gorgeous modded PCs in one. 

As its name implies, F&G Project has a dual 
purpose: folding and gaming. Harrington, who 
brought F&G Project to the fall version of LAN 
Fest Sacramento in October, attended the May 
2010 version of LAN Fest Sacramento, as well, 
and won a Folding@Home competition at the 
event. His victory there inspired him to build a 
world-class foldine machine that could simulta- 



neously run high-end games without compro- 
mise; F&G Project was the result. 

Harrington, who works on a workbench 
and table in his garage, honed his craft at 
a voune age building RC airplanes: "That 



a young age building KC airplanes: mat 
helped me build a lot of patience and a 
good eye for details." F&G Project is 
amazingly only his second PC mod, 
which bodes well for the future. 




F&G began 



U2-UFO 
the bot- 



tom to house du 
custom back pan 



ower supplies, as well as a 



unique design specs. Harrington sleeved all the 
internal cabling in red and black in keeping 
with the case's external design and the look of 
Asus' Republic of Gamers motherboards. 

Speaking of boards, both sides are outfitted 
with Rampage Extreme motherboards; the 
folding side includes a Rampage II Extreme, 
Intel's Core i7-980X, 6GB of Corsair Dom- 
inator RAM, three GeForce GTX 470s, two 
300GB Western Digital Raptors in RAID 0, 
and a Cooler Master 1,100-watt PSU. The 
gaming side consists of Asus' Rampage III 
Extreme, an Intel Core i7-965, 6GB of Corsair 
Dominator RAM, three GeForce GTX 480s, a 
200GB Patriot Inferno SSD, a 300GB Western 
Digital VelociRaptor, a BigFoot Networks 
Killer NIC, and an Antec TPQ-1200 
PSU. F&G also utilizes four Swiftech 
MCP655 pumps with Bitspower 
pump mods, two XSPC dual-bay 
reservoirs, three EK 360mm 
radiators, a Swiftech 
240mm radiator, 



S 











C^ i\/p I 1^5 Have a computer mod that will bring tears to our eyes? Email photos and a description 

to madreadermod@cpumag.com. If we include your system in our "Mad Reader Mod" 
YOUr IVIOQ section, we'll send you $1,500 and a one-year subscription to CPU 
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INTEL LAN FEST 20,10 

In the September issue, we reported on five of 
the 1 1 Intel LAN Fest events we attended that 
included mod contests between April and the 
end of June. We presided over contests at three 
more events prior to the close of 201 0: Intel 
LAN Fest NW in Portland, LAN Fest Sacramento, 
and LAN Fest Austin. At LAN Fest NW, John 
Tanguay's mod (pictured at left) took the top 
honors, and John Zitterkopf's (right) stole the 
show at LAN Fest Austin. 
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If you're looking 

for new products 

and information for 

your gaming rig you 

already know where 

to go: [CPU] 



If you're looking for 
products or information 
to help you at your 
job as a data center 
manager or IT 
professional, 
where do you go? 
[Processor] 

In Processor, you'll find: 

• 60+ new product releases in 
every issue 

• In-depth product coverage 

• News, information, and trends in 
the constantly changing IT industry 

• Insight from industry insiders 

• Upcoming IT events 

• And much more 



Processor is the most comprehensive source 
of information for data center managers and 
IT professionals, and it's produced by the 
publishers of CPU magazine. Put our industry 
experience to work for you. 




Visit www.Processor.com or call (800) 819-9014 to sign up for your free subscription to Processor 




extor: 



Plextor M2 Series SSDs 

Ultra-Fast: SATA 6Gb/s, Extremely Efficient 




You've trusted Plextor (www.plextor.com) for years as a maker 
of industry-leading optical drives. If you haven't already, it's time 
to also recognize the company as an established maker of fast, 
efficient SSDs ideal for any demanding gamer, system integrator, 
or any user who demands dependability but won't sacrifice speed 
to obtain it. That's exactly what Plextor delivers with its new 2.5- 
inch M2 Series of ultra-quick 6Gbps SATA SSDs available in 64GB, 
128GB, and 256GB models. 

Based on the advanced Marvell 88SS9174 controller, Plextor's M2 
Series includes the 64GB PX-64M2S, 128GB PX-128M2S, and 
256GB PX-256M2S. The latter two drives blaze away at sequential 
read rates of 400MBps and sequential write rates of 200MBps for 
the PX-1 28M2S and 300MBps for the PX-256M2S. 

All three drives build in a 128MB DDR3 cache buffer to reduce seek, 
read, and write times, meaning faster transfers for you. Further, 
the Dynamic Wear Leveling technology that Plextor integrates into 



each model provides the peace of mind of knowing each drive will 
provide reliable, sustained performance over the long haul. The 
bundled Acronis True Image software, meanwhile, puts immediate 
access in users' hands to full-featured disk cloning and backup 
utilities capable of supplanting an inferior-performing HDD and 
ensuring the ongoing security of the data on the SDD. 

Elsewhere, TRIM command support means the M2 Series SSDs 
can efficiently erase data and prevent the slower data-processing 
performance that can occur with some SSDs during long-term usage. 
Plextor's unique Instant Restore Function, meanwhile, combats "dirty 
state" operating conditions that degrade drive performance over time 
by keeping data transfer rates functioning like new. Additionally, each 
drive supports the SMART, NCQ, and ATA/ATAPI-8 command sets. 

Beyond a 1.5 million-hour MTBF rating, the M2 Series drives 
come with a three-year limited warranty and support for Microsoft 
(Windows XP through Windows 7), Mac OS, and Linux OSes. ■ 





I For additional information about Plextor 
and its products, visit 

www.plextoramericas.com 
www.facebook.com/PlextorAmericas 


Plextor M2 Series SSDs 


Sequential Read/Write (MBps) 


PX-64M2S (64GB) 
PX-128M2S (128GB) 
PX-256M2S (256GB) 


370MBps/110MBps 
420MBps/210MBps 
480MBps/330MBps 
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ADVANCED Q&A CORNER 



Get informed answers to your advanced technical questions from 
CPU. Send your questions along with a phone and/or fax number, so 
we can call you if necessary, to g&a@cpumaq.com . Please include 
all pertinent system information. 



Each month we dig deep into the CPU 
mailbag in an effort to answer your most 
pressing technical questions. Want some 
advice on your next purchase or upgrade? 
Have a ghost in your machine? Are 
BSODs making your life miserable? CPU s 
"Advanced Q&A Corner" is here for you. 

Cameron R. asked: i was just about to 

pull the trigger and purchase a new GeForce 
GTX 460 when the Radeon HD 6970 and 
6950 were released. I convinced myself that 
I wanted to save up a few more bucks and 
buy a 6970 because I like the idea of having 
2GB of memory and all those display outputs. 
Then I read that the cheaper 6950 could be 
easily modded into a 6970 though a firmware 
update. I'd like to save the money and get a 
Radeon HD 6950 and mod it if it's going to work 
and perform the same as a 6970, but don't 
want to run the risk of it not working right. What 
can you guys tell me about modding a Radeon 
HD 6950 into a 6970 as far as the risks vs. 
rewards? Great mag, by the way. 

Al It turns out that modding a Radeon 
HD 6950 into a Radeon HD 6970 is as 
easy as flashing the former with the latter s 
BIOS, Cameron. And because AMD has 
incorporated dual BIOS chips into the 
reference design, with a simple switch to 
toggle between them, there's virtually no 
risk involved. Flash a Radeon HD 6950 
with a 6970's BIOS, and if you have a 
problem, reverting back to stock is as simple 
as throwing a switch and re-flashing. 

With that said, there is no guarantee 
that every Radeon HD 6950 will function 
perfectly when modded into a 6970. But, 
to date, we have seen numerous success 




stories and have had a 100% success rate 
ourselves. It seems that with the current 
crop of Radeon HD 6900 series reference 
cards the only real difference between the 
6950 and 6970 is their supplemental power 
connector configurations: The Radeon HD 
6950 has dual 6-pin PCI-E connectors, while 
the 6970 has one 6-pin and one 8-pin PCI-E 
connector. In real-world use, however, the 
reduced peak power available to the Radeon 
HD 6950 hasn't been a problem for most, if 
not all, modders. Should you run into issues 
though, AMD's PowerTune feature, available 
via OverDrive, would likely help, because 
PowerTune gives users the ability to clamp 
the GPU's TDP to a pre-determined level. 

We say take a shot with the Radeon HD 
6950. Do a little research beforehand to 
see which cards are working best for other 
modders and you should be good to go. 

Nelson H. asked: I noticed something 
weird happening recently. When I am away 



Reference Radeon HD 6900 series 
graphics cards feature a small switch 
near their CrossFire edge connectors 
that gives users the ability to switch 
between two BIOS chips. To implement 
the quick and easy Radeon HD 6950- 
to-6970 mod, simply switch to the 
other BIOS and you'll be back up and 
running in no time. 



from my computer for 20 minutes it 
goes into standby, but the keyboard 
will not bring it back out of standby 
mode anymore. I have to hit the power 
button, at which point the PC restarts 
as if it had an improper shut down. 
This all started happening this week. The 
only changes I made were that I installed 
Civilization V and I also started using my Turtle 
Beach headset via an optical interface and 
USB. I can't imagine how either one of those 
two things would cause my computer to act like 
this. Other than this standby mode issue, the 
PC runs smoothly as ever. Any thoughts? 

n. Nelson, it sounds like you have 
been plagued by what is still one of the 
most problematic architectures in modern 
PC hardware, the ACPI (Advanced 
Configuration & Power Interface) standard 
and its not-so-standard operation with 
various hardware components that may 
not be fully compliant. We're going to 
assume your motherboard is fairly current 
and that it's at least ACPI 3.0-compliant (if 
not 4.0-compliant, which was released in 
mid-2009). 

You noted that your machine was 
functioning normally, coming into and 
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out of standby, before you installed 
that Turtle Beach headset with a USB 
and optical audio interface connection. 
Because the headset is drawing its 
power via the USB cable, we'll conclude 
that there is likely something within 
that headset that doesn't agree with the 
ACPI implementation or the setting 
in your motherboard's BIOS. As a 
result, instead of powering down the 
headset when your machine drops to an 
ACPI-managed sleep state, the headset 
doesn't respond properly and hangs the 
machine in a partially powered-down 
state that can't be powered back up 
when a wake-up request is made. There 
are four states for ACPI power-saving 
modes. They are as follows: 
SI: The processor and memory remain 
powered, but the CPU stops exe- 
cuting. This is a light sleep state for 
quick response to wake on request. 
S2: CPU powered down completely. 
S3: Sleep state and suspend to RAM. 

System memory maintains power, but 
the CPU is powered down and resets 
itself from data maintained in RAM. 
S4: Referred to as "hibernate" state. The 
CPU cache and system memory are 
flushed to local storage (hard drive), 
and all settings are restored upon 
wake-up from hard drive. 

These sleep states, in conjunction 
with the motherboard's "G2" or Global 2 
state, can be woken up with input from a 
keyboard, real-time clock, modem, LAN, 
or USB port. Again, it sounds like that 
headset isn't going to sleep gracefully, so 
you might want to try different SI - 4 
sleep-state settings in your BIOS to see 
if it will help. Often times, S3 is the least 
finicky because it keeps data in system 
memory, which might be just what that 
USB headset needs to acknowledge the 
sleep state and completely power down. 
Regardless, check your current settings and 
try other S state settings to see if there 
is one that fixes your issue. Ultimately, 
there may be nothing you can do short of 
unplugging that headset prior to leaving 
your machine for extended periods. 




Intel's latest Sandy Bridge- 
based second-generation 
Core processors feature 
an ultra-fast integrated 
media encoding engine 
dubbed Quick Sync. To take 
advantage of Quick Sync, 
though, the processor's 
on-die Intel HD graphics 
core must be enabled. 



Daniel S. asked: I've waited for 
months to upgrade my systems because I 
knew Intel would be releasing their Sandy 
Bridge microarchitecture. But now that it 
has arrived, I'm thoroughly confused. I 
do a lot of video encoding, so Quick Sync 
is really appealing to me, but I'm also 
a gamer and like to overclock. Is it true 
that if I go with a high-end P67 board or 
use a separate graphics card I can't take 
advantage of Quick Sync? Why would Intel 
introduce such a good feature for video 
buffs and only make it so users of lower-end 
systems can take advantage of it? It just 
doesn't make sense to me. 

Ai You're right on all counts, Daniel, with 
some caveats. Yes, it is true that you cannot 
use Quick Sync with a P67-chipset based 
motherboard. Quick Sync is tightly cou- 
pled with the Intel HD 2000/3000 graphics 
core integrated into Sandy Bridge-based 
Core i3, i5, and \J series processors, and 
to use Quick Sync, the processor's on- 
chip graphics must be enabled and active. 
Because the P67 chipset doesn't support the 
on-chip graphics, Quick Sync isn't available. 
The H67 chipset, however, is very similar to 
the P67 and it does support Sandy Bridge's 
graphics. And during testing, the H67 
proved to perform every bit as well as the 
P67. The H67 may not be as friendly as the 
P67 toward high-end multi-graphics card 
setups, but in terms of other performance, 
don't feel like you're settling for a lower-end 
chipset if you want to use Quick Sync. 



Overclocking is a different story, 
though. With the H67, overclocking the 
CPU isn't supported (at least for now). But 
keep in mind, with Turbo 2.0, you'll still 
get nice boosts in clock speed, thermals 
and power permitting. 

Using Intel's Quick Sync technology 
when a discrete graphics card is in 
a system is also a no go, but only if 
you're using a single monitor and the 
Intel HD graphics core is disabled. 
If you want to use Quick Sync in a 
system with a discrete graphics card, 
the Intel HD graphics core must be 
enabled and have a monitor attached to 
its output; in other words, you'll need 
two monitors — one for the discrete 
GPU, the other for the Intel integrated 
graphics — or at the very least one 
monitor with multiple inputs. 

We've also caught wind of some 
GPU virtualization middleware being 
developed by LucidLogix, called Virtu, 
that will allow Sandy Bridge's integrated 
graphics to work in conjunction with a 
discrete GPU and a single monitor. As 
of press time, the app was still in beta 
and hadn't been released. Intel showed 
off LucidLogix's app at this year's CES, 
however, and it worked seamlessly; 
hopefully motherboard vendors will 
begin incorporating the technology in 
the near future. ■ 

by Dave Altavilla and Marco Chiappetta, 

THE EXPERTS OVER AT HOTHaRDWARE.COM . 
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ZOTAC's ZBOX systems feature a miniature, ultra- 
slim size that'll fit nicely in almost any room, which 
is especially handy for those who want to add a 
media computer to their entertainment center, 
kitchen, or bedroom. One ZBOX model, the ID36, 
even comes with Blu-ray 3D capabilities for native 
1 080p 3D video output for full-fledged home theater 
PC functionality. ZOTAC ; 
laid flat, like a standalone desktop, or they can be 
mounted through the integrated VESA mount to a 
wall or the back of a monitor. 

Media Components 



The ZBOX comes configured either with an Intel 
Atom CPU and Nvidia ION GPU or with AMD's 



Fusion APU, so it's capable of handling HD video, 
BD playback, and everyday computing tasks. 
You can connect to a TV or monitor through the 
HDCP-compliant HDMI or DVI-I ports, as well as 
a DVI-to-VGA donqle, so you'll be able to connect 



to any display. Multitaskers will also like that they 
can span the display across multiple monitors. 
The unit provides 8-channel surround-sound 
audio through an SPDIF output or over the HDMI 
output. Thus you can quickly connect the ZBOX to 



g&ox 



your HDTV or 



and enjoy crisp-looking 



HD video and immersive audi* 



Connectivity 



For Internet access, ZOTAC installs 802.1 1n Wi-Fi 
and a Gigabit Ethernet port. External expansion 
ports include USB 3.0, USB 2.0, eSATA, and a 6-in-1 
memory card reader (SD/SDHC, XD, MS/MS Pro, 
and MMC). PLUS models come preconfigured with 
2GB of DDR3 SO-DIMM and a 256GB hard drive, 
but there are also barebones versions where you can 
add your own SO-DIMM memory and 2.5-inch drive. 



Its easy to customize any ZBOX model, because 
the back panel offers quick access to all of the 
upgradable parts. ZOTAC smartly uses standard 
M3-size screws, so you won't need a miniature 
screwdriver or have to carefully organize a pile of 
tiny screws. 



Size & Functionality 

The 1 .5-inch-thick ZBOX is slim enough to fit into 
most any home-theater setup, and its 11.02-inch 
width and 7.36-inch length mean that you can 
store it in most any location in your home. The 
ZBOX AD03's DirectX 11 capabilities also mean 
that it can serve as a causal game system for 
those looking to enjoy lightweight games in the 
comfort of their living room. Audio enthusiasts 
will appreciate support for raw, lossless bitstream 
audio formats, including Dolby True HD and 
DTS-HD Master Audio over the HDMI output. 
Those looking to add 3D BD to their home theater 
can invest in the ZBOX ID36 to experience today's 
highest-end video and audio from a system that 
can also double as an everyday PC. ■ 



ZOTAC's ZBOX 



your own memory, hard 
drive, and operating system. 




The ZOTAC AD03 features 
AMD's newest Fusion APUs. 
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ZOTAC's Power Gaming Combo 
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ZOTAC offers the latest in today's high-end 
technology, including Intel H67 chipset mother- 
boards and NVIDIA's GeForce GTX 560 graphics 
cards. ZOTAC's add-ons, such as built-in 802.1 1n 
Wi-Fi and extra outputs, mean that you'll receive 
substantial value for your money. 

Meet ZOTAC's H67 Board 

Builders looking for a motherboard to fit a small 
form factor will love the power, energy efficiency, 
and integrated graphics capabilities of ZOTAC's H67- 
ITX-A-E. This mini-ITX board supports LGA 1155 
2 nd generation Intel Core Family processors. For 
additional overclocking headroom, ZOTAC designed 
the H67-ITX-A-E with extra motherboard heatsinks 
that let you install processors with up to 130- 
watt TDP. And because 95 watts is the maximum 
required by the fastest Intel processor, there's 
thermal headroom for overclocking. 

The H67-ITX-A-E is also ideal for those looking to put 
together a 3D HTPC, because the Intel HD Graphics 
2000 are capable of decoding two simultaneous 
1080p video streams. The motherboard also features 
an HDMI output that's compatible with HDMI 1.4a 



displays. You'll also find support for Dolby TrueHD stock-clocked ZOTAC GeForce GTX 560 Ti has tv\ 



and DTS-HD Master Audio (over HDMI or SP 
uncompressed surround-sound audio quality. There 
are also DisplayPort, DVI-I, and VGA (with a DVI-I 
adapter) outputs to give you plenty of options for 
connecting to multiple monitors. 

The motherboard's built-in 802.1 1n Wi-Fi provides 
fast Web access for reliable streaming, and you can 
also connect to the Internet via the wired Ethernet 
port. There are four USB 3.0 ports, eight USB 2.0 
ports, and an eSATA port to connect your peripheral 
devices. To connect your internal hardware, there 
are two 6Gbps SATA ports and four 3Gbps SATA 
ports, all of which support RAID 0, 1,0+1, and 5. 
A PCI-E x16 slot is available for those who want to 
pair the H67-ITX-A-E with a graphics card. 

The GTX 560 Line 



ZOTAC's GTX 560 Ti series will initially be available in 
stock clock and overclocked models. Both graphics 
cards come with all the features found in NVIDIA's 
GeForce GTX 560, including 3D Vision Surround, 
PhysX, CUDA, and PureVideo HD, to accelerate 
video and improve the realism of video qames. The 



dual-link DVI-I outputs, a full-sized HDMI output 
(1.4a compliant), and a DisplayPort output. The 
GeForce GTX 560 Ti delivers a 33% performance 
increase over a stock-clocked GTX 460, and the OC 
version is 37% faster than the GTX 460. 



The GTX 560 Ti OC bumps the core clock to 
850MHz (up 30MHz), the shader clock to 1 ,700MHz 
(up 55MHz), and memory clock up to 4,010MHz 
(up 10MHz). This model also differs from the stock- 
clocked version in outputs, as it features only a 
mini-HDMI port (1.4a compliant) and two dual-link 
DVI-I connections. 



Bonus Software 



The ZOTAC GTX 560 series is bundled with an 
Assassin's Creed: Brotherhood download voucher, 
as well as ZOTAC's Boost Premium software suite. 
The Boost Premium programs include a group 
of applications that use the GTX 560 to enhance 
the way you watch and edit HD video and browse 
the Web. Some of the GPU-accelerated software 
includes NeroVision Xtra (www.nero.com), XMBC 
(www.xmbc.org), and vReveal 2.0 (vreveal.com). ■ 




ZOTAC fits the power of 

Intel's H67 chipset in this 

mini-ITX form factor. 




ZOTAC's GTX 560 Ti 
eludes three cards: a 



stock GTX 560 for do-it-yourselfers, 

a factory-overclocked card, and 

ZOTAC's famous AMP! Edition card. 
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Bringing Wi-Fi's Advantages To Wireless HD Video 



Several organizations and companies 
have worked in the past few years 
to develop wireless HD video 
standards. While most of them work pretty 
well, there have been a few drawbacks. 
Some standards require point-to-point 
connectivity, while others can bounce 
signals around objects but introduce 
latency. Finding a perfect wireless HD 
standard has been difficult. 

Perhaps it's time that the next wireless 
HD video standard more closely resembles 
the highly successful and proven wireless 
data transmission standard, Wi-Fi. 

With the recent and upcoming product 
announcements for the WHDI standard, 
the "video version" of Wi-Fi is finally 
ready for the market. 

"The great thing about Wi-Fi is it's in 
lots of devices, and we know it works well 



for data," says Leslie Chard, president of 
WHDI. "The WHDI technology is very 
similar to Wi-Fi." 

Understanding WHDI 

WHDI (Wireless Home Digital Inter- 
face) is a standard that allows for wire- 
lessly transmitting audio and video 
through multiple rooms. Amimon, an 
Israeli company, developed most of the 
technology behind WHDI a few years 
ago. Products featuring WHDI are just 
beginning to appear in the market. 

The WHDI Consortium has established 
the WHDI standard and promotes 
WHDI product development. The WHDI 
Consortium consists of seven promoting 
companies: Amimon, Hitachi, LG 
Electronics, Motorola, Samsung, Sharp, 
and Sony. The WHDI standard allows for: 



• Uncompressed wireless transmission of 
1080p video. 

• Use of channels within the unlicensed 
5 GHz frequency. 

• A 100-foot range of signal through 
walls and floors. 

• A latency of less than 1 millisecond. 

• A low-power mode with battery- 
operated devices. 

• Multiple product connections, as long 
as all of the products support WHDI. 

Certainly, wired solutions already exist 
that can achieve these specifications, but 
Chard says the convenience of having a 
wireless HD video standard is what the 
market wants. Basically, he says, consumers 
want a Wi-Fi-like technology for HD video. 

"How do you get the HD signal to the 
TV?" Chard asks. "Lots of people have 



WHDI Transmission Optimizatio 



The WHDI standard optimizes the wireless video signal, ensuring 
that interference will not cause significant degradation of the video. 

"You're always going to have some interference," Chard says. 
"That's the kind of thing that could ruin the visual experience." 

Control channel. The control channel contains all of the data for 
controlling the signal, and it is completely secured, receiving the 
top priority and protection 




from noise. 

Audio channel. The 
audio channel receives the 
second-highest priority 
because any degradation 
in the audio is much easier 
for the viewer to notice 
than a slight degradation in 
the video signal. 

Video channel. Because 
the video channel has 
the most data, WHDI can 
eliminate some of the data 
bits without significantly 



Wireless Channel 
Capacity 



Lower Protection 



Video Channel 



High Protection 



Audio Channel 




Control Channel 



affecting the quality. When interference occurs and the quality 
of the wireless channel suffers, WHDI takes the uncompressed 
video stream and determines which elements are the most 
visually important. Those elements receive the largest share of 
the video channel's resources (marked as "high protection"). 
Less visually important elements receive fewer channel re- 
sources (marked as 

Instantaneous Noise Affects Wireless Channel Capacity "lOWer protection"). 

"The key with WHDI is 
we provide more protection 
for data that has increased 
visual importance," Chard 
says. "We're sending all of 
the data over the channel. 
We can live with the inter- 
ference, because we know 
we're only going to affect 
the least visually important 
information." ■ 

Source: WHDI.org 
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tried to solve the problem. It's almost to 
the point where it's more expensive to wire 
everything than to buy the TVs themselves. 
Wireless is an obvious solution. Wireless 
video is coming, but how do you get all 
of these devices to connect to your TV? 
Connectivity is starting to become a 
product differentiator." 

WHDI vs. Other Options 

Because of its similarity to Wi-Fi, Chard 
says WHDI differs quite a bit from other 
wireless HD video options on the market, 
such as WirelessHD (see pages 54-55 in the 
May 2008 issue of CPU) and Intel's Wireless 
Display (see pages 51-52, April 2010 issue). 

Many of the solutions rely on bouncing 
a signal around a room, rather than 
traveling through walls, Chard says. Such 
technologies also suffer from latency issues. 
For example, Wireless Display, which 
wirelessly mirrors the image on a laptop 
screen with an HDTV, has a delay of 
about half of a second. 



WHDI Around The House 



"The problem [with bouncing a beam] 
is, if you put the receiver at the back of 
the TV, where a lot of people want to, 
you can't bounce it," Chard says. 

Chard says it's important for any wireless 
HD video standard to match what happens 
with the successful wired standard, HDMI. 

"The key thing here is we're less than 
1 millisecond latency," Chard says. 
"That's better than the other solutions 
out there. "[Wireless Display is] not the 
same quality as HDMI. It's close, but it's 
not quite the same." 

WHDI & Wi-Fi 

Because of WHDI's similarities to 
Wi-Fi, a single chip eventually will be 
able to support both Wi-Fi and WHDI, 
providing a lot of flexibility for devices. 
Chard says the single Wi-Fi chip only 
needs a few additional components to 
become WHDI-compatible. 

"WHDI becomes almost free [to 
implement] in devices already using 



Wi-Fi," Chard says. "Why not bake 
[WHDI compatibility] in when you 
make the phone?" 

Despite the similarities, don't think 
of Wi-Fi and WHDI as battling for the 
same market share. 

"Some people think we're competing 
technologies, but the reality is we're anything 
but," Chard says. "We focus on HD video." 

Chard, who ran the HDMI standard 
organization a few years ago, says now is 
the perfect time for an easy-to-use wireless 
HD standard to join the market. 

"I think it's kind of the device evo- 
lution and the consumer evolution," he 
says. "Think about three to four years 
ago, and people were saying, 'You'll 
never bring a PC into the living room.' 
Looking forward, I think the key is 
taking the power that's in the mobile 
space and putting that onto the TV," 
Chard says. ■ 

by Kyle Schurman 




The WHDI usage models include: 

Computers. Using a WHDI interface, a con- 
sumer can wirelessly connect a computer to 
an HDTV and get results similar to a wired 
connection. This is because WHDI transmits 
uncompressed HD video; using video com- 
pression is not a desirable solution for wireless 
HD video because of all of the various video 
codecs the standard would have to support, 
Chard says. Applying compression to wireless 
HD video also leaves the content more 
susceptible to theft. 

"Another problem with compression is they 
have to restart when something goes wrong," 
Chard says. "With WHDI, there is no separate 
re-initialization. We can do all of this on the fly." 

Gaming. A gaming console equipped with 
WHDI could provide the ability to play games 
on an HDTV in another room, again thanks to its 
use of an uncompressed video signal. Applying 
compression to video in real time introduces 
latency, which is undesirable for gaming. WHDI's 
latency is less than 1 millisecond. 







"You can't sacrifice quality, just because 
you're using wireless," Chard says. "You've 
got to have that HDMI quality. Latency kills." 

Mobile. You can stream content from your 
cell phone or tablet to your HDTV using WHDI 
(as shown at upper left). 

"Mobile devices are increasingly becoming 
HD sources," Chard says. 

TV everywhere. Using WHDI, consumers 
may add HDTVs throughout the house, allowing 
for wireless connectivity anywhere, with content 
from one set-top box (as shown at lower left). 

"This allows easy installation for TVs through- 
out the house," Chard says. "This is what con- 
sumers have come to expect from wireless." 

Much like a Wi-Fi signal, the WHDI signal 
can travel through walls and ceilings. The 
WHDI standard can travel about 100 feet— in 
a standard home. 

"Obviously, it depends on the wall," Chard 
says, laughing. "If you live in a castle, you'll 
probably need a repeater." ■ 

Source: WHDI.org 
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, oday's power supplies are all about meeting 
environmentally-friendly standards and design 
goals. According to Bob Roark, vice president of 
operations, power management, at OCZ, "Efficiency continues to 
be at the top of the power supply advancements list, along with the 
European Unions ErP (Energy-related Products) +5V st~~ n ,: ! 
no-load power usage of less than 1 watt." 

At the time of this writing, there are over 2,700 power supplies 
that meet some level of the 80 Plus standard, which certifies 
power supplies that have an efficiency of at least 80% when the 
unit operates at 20%, 50%, and 100% of the rated load — with a 
PFC of .90 or greater at 100% load. 

"80 Plus has made the public more aware of a computer's energy 
use," says Roark, "and the higher efficiency has made PS Us run 
cooler and quieter. When efficiency is improved from 80% to 
90%, the amount of heat energy dissipated goes down by 50%. 
This allows for quieter operation using a slower fan." 

The greater use of high-power graphics cards, as well as multi-GPU 
setups, has also had an effect on power supply efficiency, because 
the high energy output can impact your pocketbook. Roark tells 
us that "the energy savings [between an 80 Plus and 70% efficient 
PSU] can pay for the cost difference in about a year." A key feature 
on future power supplies will be the ErP/EuP (Energy-using 
products) 2.0 standard that limits no-load power usage. To create 
a system with ErP, note that you'll need both a motherboard and a 
power supply that are ErP/EuP ready. 

Modular power supplies have been the rage for the last few 
years; now, you can even find modular cabling in some budget 
models. Most power supplies are still only partially modular, 



because the main power connectors for the motherboard and 
CPU — and sometimes the PCI-E connectors — are hardwired 
to the unit to avoid resistance issues. In models designed for 
use with multiple-GPU setups, you'll typically find a mix of 
6-pin and 6+2-pin PCI-E connectors. 



rail configurations. Proponents of single-rail PSUs indicate 
that you'll be less likely to overload the power supply if 
your high-power video card requires too much energy, while 
multiple-rail advocates say that balancing the load between 
the rails will provide more stability and safety. We can't 
answer whether one style is better than another, but we know 
that if the power supply delivers enough power and offers 



compatible power connectors tor all tne components in your 
machine, it should be satisfactory. 



Finally, today's power supplies feature 
prevent problems caused by excesses I 



netv or circuitrv to 



esj in powei 



voltage, and temperature. "For maximum protection, you 
would want overcurrent, overpower, overvoltage, undervoltage, 
overtemperature, and short circuit protection," says Roark. 
We found that nearlv all power supplies included a thermally 



regulated ran to give the power supply the ability to increase 
airflow when thermal conditions demand. Otherwise, the power 
supply will keep fan noise to a minimum. 

Our power supply buying guide breaks down 36 models into 
High End, Midrange, and Value categories to help you find one 
that suits your budget and build. Our summaries highlight the 
key features and innovations each power supply offers. 

by Nathan Lake 
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SilverStone Strider Series 
1500W 

$369.99 
www.silverstonetek.com 

Why we dig it: With 1 ,500W of con- 
tinuous power, this Strider Series 
power supply is built with complete- 
ly modular cabling, including eight 
6-pin PCI-E and four 8-pin PCI-E 
cables. Each of the +12V rails sup- 
ports 25A. The dual 8-pin-EPS 
cables mean that the Strider Series 
1500W can also handle multi-CPU 
servers or workstations. 

Who should apply: PC enthusiasts 
who want ample power for their 
high-end rig. 

Total power: 1 ,500W continuous, 

1 ,600W peak 

Number of +12V rails: 8 

SLI/Crossfire-ready: Yes 

80 Plus certification: Silver 



Antec HCP-1200 

$350 
www.antec.com 

Why we dig it: It distributes 99% 
of its 1 ,200 watts over eight high- 
output +12V rails for stability with 
high-powered graphics cards and 
processors. The HCP-1200 also 
uses 16 AWG wiring to increase 
efficiency and improve power de- 
livery. This 80 Plus Gold power 
supply is up to 92% efficient. 

Who should apply: High-end users 
who demand a lot from a power supply. 

Total power: 1 ,200W continuous 
Number of +12V rails: 8 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 



Sparkle Computer 
GW-EPS1250DA 

$349.99 
www.sparkle-usa.com 

Why we dig it: There are six +12V 
rails that run at 20A each, with line 
regulation of all DC rails within 5%. 
This modular power supply offers six 
6+2-pin PCI-E, 12 SATA, nine Molex, 
and three FDD connectors. We also 
like that Sparkle builds in a 139mm, 
double-ball bearing fan to improve the 
lifespan of the power supply's fan. 

Who should apply: System builders 
who plan on investing in a triple SLI or 
CrossFire setup. 

Total power: 1 ,250W continuous 
Number of +12V rails: 6 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 






GFimiNG 



XLR8" (accel.er.ate) YOUR WORLD with 



1 







"iihh'^MhH 



Built from the ground up for stunning DirectX 11 performance, PNY'sXLRS™ (ac*cel*er*ate) Gel 
Overclocked Series delivers the ultimate next generation gaming experience. PNY has brought gaming to 
the next level with an extended line-up of OC graphics cards for 201 1 . 



Designed especially for hard core gamers and enthusiasts, PNY's XLR8 Performance DDR3 memory offer 
low latencies and high performance; the perfect companion to any XLR8 graphics card. Complete your 
gaming experience by connecting your graphics card to your HDTV or HD monitor with a PNY High Speed 
Active HDMI-Mini to HDMI Cable. 

DON'T JUST PLAY YOUR GAMES... XLR8 YOUR GAMES! 

For more information on PNY products, please visit www.PNY.com or www.XLR8gaming.net. 
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Enermax EGX1250EWT 

$339.99 
www.enermaxusa.com 

Why we dig it: Available in both 
CrossFire- and SLI-certified versions, 
the EGX1250EWT offers six +12V 
rails for balanced power output. There 
are four available 6+2-pin PCI-E ca- 
bles and support for future graphics 
cards that use 10- or 12-pin PCI-E 
power connectors. 

Who should apply: Power users who 
want a power supply that'll support 
their high-powered graphics cards 
years into the future. 

Total power: 1 ,250W continuous, 

1 ,500W peak 

Number of +12V rails: 6 

SLI/Crossfire-ready: Yes 

80 Plus certification: Bronze 



Cooler Master Silent Pro 
Gold 1200W 

$279.99 
www.coolermaster-usa.com 

Why we dig it: The Silent Pro Gold 
series features Cooler Master's Heat 
Transfer, Hyper Path, and Hybrid 
Transformer design elements to help 
to remove heat and increase efficiency. 
This 1 ,200-watt power supply offers 
a double EMI filter, which can help 
circumvent noise in the power signal. 

Who should apply: Power users 
who need an ample number of PCI-E 
connectors and require a lot of power 
to ensure they are getting the most out 
of their SLI or CrossFire setup. 

Total power: 1 ,200W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 



Corsair Professional Series 
Gold AX1 200 

$277.99 
www.corsair.com 

Why we dig it: The AX1200 offers 
individual DC-DC regulation for the 
3.3V, 5V, and 12V rails, and Cor- 
sair also included its Zero Voltage 
Switching and Zero Current Switch- 
ing to improve efficiency. This power 
supply received high praise in our 
August 2010 issue, and we liked that 
it features fully modular cabling, so 
you have the freedom to organize the 
cables as you see fit. 

Who should apply: Buyers who want 
a high-output, single-rail power supply 
with completely modular cabling. 

Total power: 1 ,200W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 







Zalman ZM1000-HP Plus 

$269.99 
www.zalman.com 

Why we dig it: This Zalman power 
supply features a dual heatpipe 
cooling system to offer superb cooling 
and reduce the fan speed necessary 
to cool the power supply which will 
reduce the noise level of the power 
supply For stability Zalman installs 
four +12V rails that supply independent 
power to the CPU, VGA, motherboard, 
and peripheral components. 

Who should apply: People who 
prefer a quiet power supply with 
multiple 12V rails dedicated to 
powering individual components. 

Total power: 1 ,000W 
Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Silver 




Enermax EMG800EWT 

$249.99 
www.enermaxusa.com 

Why we dig it: Enermax designed 
the EMG800EWT using its DHT 
(Dynamic Hybrid Transformer) tech- 
nology, which includes a dynamic 
resonant transformer array (increases 
efficiency), a voltage-boosting trans- 
former, and dynamic frequency 
transforming. (The latter two are 
designed to save power.) Similar to the 
EGX1250EWT, it includes support for 
future components that require 12-pin 
PCI-E or CPU power connectors. 

Who should apply: Buyers looking 
for a power supply that combines 
"green" innovations with enough 
PCI-E connectors to handle a multi- 
GPU setup. 

Total power: 800W continuous, 
880W peak 

Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 




Kingwin LZ-1000 

$239.99 
www.kingwin.com 

Why we dig it: The Kingwin LZ-1000 
is packed with tons of innovative fea- 
tures, including crystal cube modular 
connectors, a three-way LED switch, 
and 1 ,000 watts of power. LZ-1000 
is 80 Plus Bronze-certified and is 
compatible with up to three graph- 
ics cards in Crossfire or SLI. The 
140mm LED fan includes auto-fan 
speed control, based on load, to cut 
distracting noise. 

Who should apply: Power users 
who want the flexibility to move to a 
three-way GPU setup, as well as those 
who are interested in adding lighting 
effects to the interior of their case. 

Total power: 1 ,000W continuous 
Number of +12V rails: 6 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 
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OCZZ1000M 

$239 
www.ocztechnology.com 



Rosewill Lightning-1000 

$219.99 
www.rosewill.com 



Thermaltake TRX-1200M 

$219.99 
www.thermaltakeusa.com 



Why we dig it: This 80 Plus Gold- 
certified PSU features a powerful 
(83A) single +12V rail design. And the 
Z1000M is tested and certified at 50 
degrees Celsius to provide you with 
maximum stability and reliability. OCZ 
installs a large (135mm) double-ball 
bearing fan to reduce the fan speed 
necessary to cool the CPU, which 
reduces noise and extends the fan's 
lifespan. 

Who should apply: Enthusiasts who 
won't settle for anything less than 
maximum efficiency and stable, quiet 
power output in a modular PSU. 

Total power: 1 ,000W continuous, 

1,100Wpeak 

Number of +12V rails: 1 

SLI/Crossfire-ready: Yes 

80 Plus certification: Gold 



Why we dig it: This colorful power 
supply features green, red, and blue 
lights that turn on when you attach the 
modular power connectors. You can 
also configure the Lightning-1000's fan 
LED to shine blue, red, or not at all. 
The cables feature mesh sleeves to 
make them easy to route and improve 
ventilation. The Lightning-1000 is 
built with a 140mm fan that features 
automatic speed controls to keep it 
quiet under light loads. 

Who should apply: Builders who 
want a power supply that offers both 
power and lighting that will enhance 
the interior appeal of their PC. 

Total power: 1 ,000W continuous, 

1 ,250W peak 

Number of +12V rails: 1 

SLI/Crossfire-ready: Yes 

80 Plus certification: Gold 



Why we dig it: For a 1 ,200W power 
supply, theTRX-1200M is compara- 
tively affordable, and it includes three 
6-pin and three 8-pin PCI-E power 
connectors. The dual +12V rails can 
deliver 60A apiece, and Thermaltake 
built the TRX-1200M with 99% ac- 
tive PFC. The modular power supply 
also includes VRM technology for 
stable performance. 

Who should apply: Buyers who 
need a powerful, multi-GPU-capable 
power supply and don't want to break 
the bank. 

Total power: 1 ,200W continuous 
Number of +12V rails: 2 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 
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Sentey GSP1000-SM 

$21799 
www.sentey.com 

Why we dig it: This single +12V 
rail power supply features 100% 
electrolytic capacitors with universal 
voltage input (100 to 250V). The 
GSP1000-SM also offers active 
PFC, a quiet double-ball bearing 
fan, and interchangeable modular 
cable connectors. 

Who should apply: Advanced 
users who need extreme power 
and efficiency. 

Total power: 1 ,000W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 




Aerocool HorsePower 
1020W 

$215.99 
www.aerocool.us 

Why we dig it: This powerful PSU 
also features a 140mm fan with four 
blue LEDs controlled by an on/off 
switch. The four +12V rails support 
19, 19, 32, and 32 amps, respectively; 
the last two +12V rails are designed 
for connection to your graphics card. 
There are two 6-pin PCI-E connectors 
and four 6+2-pin connectors. 

Who should apply: Power users who 
are interested in a capable power supply 
that will add some blue lighting to the 
interior of their case. 

Total power: 1 ,020W 
Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Standard 




Zalman ZM850-HP Plus 

$209.99 
www.zalman.com 

Why we dig it: The ZM850-HP Plus 
is an 80 Plus Silver-rated PSU that 
consumes less than 1 W in standby. 
To power an SLI or CrossFire setup, it 
features three 6-pin PCI-E connectors 
and three 6+2-pin connectors. Modular 
cabling is available for up to nine 
SATA, eight Molex, and one 4-pin 
floppy devices. 

Who should apply: Enthusiasts 
who want an energy-efficient power 
supply with plenty of connections for 
their components. 

Total power: 850W 
Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Silver 
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NZXTHale90 1000W 

$199.99 
www.nzxt.com 

Why we dig it: This 1 ,000-watt power 
supply is designed for gamers and 
enthusiasts who want an efficient 
power supply, because it complies with 
the most recent Energy Star and 80 
Plus Gold standards. It also features 
safety precautions for overvoltage, 
overcurrent, undervoltage, and short 
circuits. The modular power supply 
comes with a single +12V rail for stable 
current delivery. There are three 6-pin 
PCI-E power connectors and three 6+2 
PCI-E connectors to let you operate 
today's highest-powered graphics 
cards in SLI or CrossFire. 

Who should apply: Gamers and 
enthusiasts who want a power supply 
that offers enough power, connectors, 
and energy efficiency to meet their 
demanding needs. 



Thermaltake Toughpower 
Grand 750W 

$198.99 
www.thermaltakeusa.com 

Why we dig it: This Grand Series 
power supply matches a classy 
black finish with 80 Plus Gold, ATI 
CrossFire, and Nvidia SLI certifica- 
tion. The Japanese-made solid-state 
capacitors work at up to temperatures 
of 105 C. The Toughpower Grand 
750W offers additional DC-to-DC 
converter modules for the +3.3V and 
+5V rails to ensure low AC ripple 
and system stability. We also like that 
Thermaltake's FanDelayCool fea- 
ture keeps the 140mm fan running 
15 to 30 seconds after system 
shutdown to prolong the lifetime 
of PSU components. 

Who should apply: Buyers who want 
a highly efficient, attractive power sup- 
ply for their high-end rigs. 



Cooler Master Silent 
Pro M 850W 

$179.99 
www.coolermaster-usa.com 

Why we dig it: This modular power 
supply provides up to 66 amps from 
its single 12V rail, and Cooler Master 
includes flat, modular cables to help 
you build a system with a clean-looking 
interior. The Silent Pro M 850W comes 
with a shock-absorbing silicon pad 
to protect the power supply during 
transport and reduce vibration that can 
create excess noise. 

Who should apply: Enthusiasts who 
want a quiet power supply that has 
the power to handle their multiple 
GPU setups. 

Total power: 850W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 



Total power: 1 ,000W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 



Total power: 750W continuous, 
850W peak 

Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 
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STEP 1 . Go to www.computerpQweruser.CQm 
STEP 2. Click on Register 



Register | About Us | Cont 



STEP 3. If you're already a registered user of ComputerPowerUser.com, 
simply enter your username and password, otherwise, please 
register in the form provided. Now you're set to receive the 
digital issue as soon as it's available each month. 
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Antec HCG-900 

$169.99 
www.antec.com 




OCZ Z850M 

$169.99 
www.ocztechnology.com 




Aerocool HorsePower 750W 

$159.99 
www.aerocool.us 



Why we dig it: The HCG-900 delivers 
900W, and it features four +12V rails 
with a 40A max load and an overcurrent 
protection of 53A per rail. The HCG-900 
earned certifications for both SLI and 
CrossFire.The HCG-900 is up to 88% 
efficient includes a 135mm double-ball 
bearing fan for cool and quiet operation. 
Antec offers a five-year warranty on this 
power supply. 

Who should apply: Gamers who 
want a power supply that's been 
certified for use with both SLI and 
CrossFire setups. 

Total power: 900W continuous 
Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 



Why we dig it: One of the most 
eco-friendly means of achieving 
high-end performance, the Z850M 
meets the 80 Plus Gold standard. 
It's also coupled with a powerful, 
quiet 135mm fan that won't drown 
out sounds while you're gaming. 

Who should apply: Gamers, 
enthusiasts, and power users 
seeking a heavy-duty PSU with 
a modular configuration. 

Total power: 850W continuous, 
940W peak 

Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 



Why we dig it: It's got modular 
cables and includes four bright 
blue LEDs on the 140mm fan. 
The HorsePower 750W offers two 
6+2-pin power connectors, two 
6-pin connectors, and eight SATA 
connectors. Aerocool includes 
protection against overcurrent, 
overvoltage, and short circuits. 

Who should apply: PSU buyers 
who want a model that offers the 
power to handle a multiple-GPU 
setup, as well as lighting to 
illuminate the case's interior. 

Total power: 750W 
Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Standard 
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Enermax ENM750AWT 

$159.99 
www.enermaxusa.com 

Why we dig it: Enermax backs 
the ENM750AWT with a five-year 
warranty, and it's 80 Plus Gold- 
certified. The ENM750AWT also 
features Enermax's SpeedGuard, 
which is a set of fan control settings 
that allow the PSU to run with a fan 
speed from 330 to 1 ,000rpm. We also 
like that the PSU is compatible with 
C6 and hybrid sleep states to meet 
the zero-load standards for future 
CPUs and GPUs. 

Who should apply: Midrange buyers 
looking for an energy-efficient power 
supply that's ready to meet their cur- 
rent and future needs. 

Total power: 750W continuous 
Number of +12V rails: 3 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 



Topower Computer 
TOP-1000WG 

$154.50 
www.topower.com 

Why we dig it: The TOP-1000WG 
is part of Topower's Nano series, 
all of which include 120mm nano 
bearing cooling fans that are de- 
signed to extend the life of the 
power supply. It's 80 Plus Gold- 
certified with active PFC. There 
are six PCI-E 6+2-pin connectors 
and 12 SATA power connectors. 

Who should apply: Budget buyers 
who require a power supply that can 
handle multiple GPUs. 

Total power: 1 ,000W continuous 
Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 



Sparkle Computer 
SCC-750AF 

$149.99 
www.sparkle-usa.com 

Why we dig it: With quadruple 
12V rails and four 6+2-pin PCI-E 
connectors, this midrange offering 
from Sparkle has the chops to han- 
dle multiple-GPU systems. We also 
like that its fan runs for five to 10 
seconds after shutdown to extend 
life by dissipating remaining heat. 
It meets the 80 Plus Gold standard, 
and the gold coating on the con- 
nectors ensures high efficiency. 

Who should apply: Enthusiasts 
who don't want to break the bank 
but still require a multi-GPU-capable 
power supply. 

Total power: 750W continuous 
Number of +12V rails: 4 
SLI/Crossfire-ready: Yes 
80 Plus certification: Gold 
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Cooler Master Silent Pro M 
600W 

$119.99 
www.coolermaster-usa.com 

Why we dig it: The Silent Pro 600W 
offers both flat modular cables to re- 
duce the clutter inside your case and 
improve airflow. Cooler Master installs 
its hybrid copper and aluminum heat- 
sink to more efficiently pull heat away 
from the components. This power sup- 
ply offers overvoltage, undervoltage, 
and overpower protection, among 
others, to keep the power signal steady 
and clean. 

Who should apply: Gamers with one 
large graphics card that requires a 
6+2-pin PCI-E power connector or two 
midrange cards that each need a 6-pin 
PCI-E connector. 

Total power: 600W 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 



PC Power & Cooling 
Silencer Mk II 750W 

$119.99 
www.pcpower.com 

Why we dig it: PC Power & Cooling 
redesigned the 750W Silencer Mk 
II to be quieter and more small- 
case-friendly than the original 750W 
Silencer Mk. And it maintains the 
quality of its predecessors with a 
135mm fan, high-efficiency design, 
and small form factor. 

Who should apply: Gamers and 
enthusiasts seeking the ideal power 
option for their rig that won't take too 
much out of their wallet. 

Total power: 750W continuous, 
880W peak 

Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Silver 



Sentey SDP850-SS 

$111.99 
www.sentey.com 

Why we dig it: Sentey designed the 
SDP850-SS so that all cables are 
coated with a flex Nylon for improved 
airflow. The single +12V rail delivers 
70A, and there are two 6-pin and two 
6+2-pin PCI-E connectors. 

Who should apply: Intermediate and 
advanced users who need steady power 
with good efficiency and prefer a power 
supply without modular cables. 

Total power: 850W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Standard 
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Corsair GS600 

$99.99 
www.corsair.com 




XFXP1-650XCAG9 

$99.99 

www. xf xf o rce . co m 




Antec EA-500D Green 

$89.99 
www.antec.com 



Why we dig it: A single +12V rail 
provides up to 48A of continuous 
power, and blue LEDs that glow 
through the transparent fan blades 
light the interior of your case. Corsair 
includes a dual-ball bearing, 140mm 
fan that automatically adjusts its speed 
based on the temperature the power 
supply senses. The GS600 comes 
with a three-year warranty. 

Who should apply: Budget buyers 
who want a quiet system with am- 
ple power. 

Total power: 600W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Standard 



Why we dig it: The single rail on the 
P1-650XCAG9 can deliver up to 52A 
(624W) peak power, while the entire 
PSU provides 650W of continuous 
power. XFX incorporates voltage 
regulation within 3% to improve load 
regulation and increase stability. 
The unit is partially modular, with 
detachable options for two PCI-E 
6+2-pin, two SATA, and two Molex 
with FDD power connectors. Fixed 
connectors include the ATX 20+4-pin, 
ATX/EPS12V 4+4-pin, EPS12V 8-pin, 
6-pin PCI-E, and 6+2-pin PCI-E. 

Who should apply: Budget buyers 
looking for a tightly regulated power 
supply that can supply a multiple- 
GPU build. 

Total power: 650W continuous 
Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 



Why we dig it: The EA-500D Green 
is an 80 Plus Bronze-rated power 
supply that includes two +12V rails 
with circuitry that protects against 
short circuits, power overloads, and 
overvoltage. Power connection options 
include five SATA, four Molex, one 
floppy, one 4+4-pin 12V connector for 
the CPU, one 6-pin PCI-E, and one 
6+2-pin PCI-E. 

Who should apply: Buyers looking to 
protect the planet and needing a power 
supply with enough power connectors 
to handle a single powerful graphics 
card or two midrange options. 

Total power: 500W continuous 
Number of +12V rails: 2 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 
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PC Power & Cooling 
Silencer Mk II 500W 

$79.99 
www.pcpower.com 

Why we dig it: A big performer in a 
low-wattage package, the Silencer 
Mk II 500W packs 80 Plus Bronze 
efficiency, an ultra-quiet fan, and 
a single rail that can provide up to 
36 amps. This PSU also features 
support for both ATX12V and EPS12V 
standards. PC Power & Cooling 
provides a five-year warranty on the 
Silencer Mk II 500W. 

Who should apply: Gamers and 
enthusiasts seeking the utmost in 
stability and silence without paying 
an exorbitant price. 



Seasonic M1 211-520 Bronze 

$74.99 
www.seasonicusa.com 

Why we dig it: This modular power 
supply features active PFC and a 
double forward converter design to 
reduce the chances of power failure. 
The capacitors are engineered to work 
at up to 105 C, and Seasonic built the 
power supply using honeycombed 
vents on the sides to promote air 
movement. Seasonic offers a five-year 
warranty on the M 1211-520 Bronze. 

Who should apply: Budget buyers 
who are looking for a reliable power 
supply for a new or existing build. 

Total power: 520W continuous 
Number of +12V rails: 2 
SLI/Crossfire-ready: Yes 
80 Plus certification: Bronze 



Galaxis GAPS-700LX 

$59.99 
www.galaxisusa.com 

Why we dig it: It features a 140mm 
LED fan for quiet ventilation, and 
the two +12V rails provide 22. 5A of 
power for high-end SLI or Cross- 
Fire configurations. Galaxis pro- 
vides a three-year warranty for the 
GAPS-700LX. 

Who should apply: DIY and gaming 
enthusiasts who want high quality, 
reliability, stability, and power for an 
affordable price. 

Total power: 700W continuous 
Number of +12V rails: 2 
SLI/Crossfire-ready: Yes 
80 Plus certification: None 





Athena Power AP-MFATX30 

$59.99 
www.athenapower.us 




Logisys PS600XBK12 

$39.99 
www.logisyscomputer.com 




Diablotek PHD350W 

$14.99 
www.diablotek.com 



Why we dig it: This 350W power 
supply is designed for 1U Mini-ITX 
cases. It offers output connectors for 
20+4-pin power, 4-pin 12V CPU power, 
one SATA, one Molex, and one FDD. 
The AP-MFATX30 can also act as a 
replacement for many IBM SurePOS, 
Shuttle XPC, and HP Pavilion systems. 

Who should apply: System builders who 
need a power supply, or replacement 
power supply, for their Mini-ITX PC. 

Total power: 350W continuous 
Number of +12V rails: 2 
SLI/Crossfire-ready: No 
80 Plus certification: Bronze 



Why we dig it: This power supply 
features a quiet and durable dual- 
ball bearing 120mm fan to ensure 
maximum cooling performance. Its 
stylish black paint with black sleeved 
wires also match with black cases. 

Who should apply: Small office and 
home office users who want a quiet, 
reliable power supply. 

Total power: 600W continuous, 
630W peak 

Number of +12V rails: 1 
SLI/Crossfire-ready: Yes 
80 Plus certification: None 



Why we dig it: This low-cost power 
supply is ideal for HTPCs and other 
builds where the power requirements 
of a graphics card are not a concern. 
It offers overvoltage and overload 
protection. Connectors include 
three SATA, four Molex, an FDD, a 
4-pin motherboard, and a 20+4-pin 
motherboard connector. 

Who should apply: Builders who 
want to invest in an affordable power 
supply that will meet a system with 
minimum needs. 

Total power: 350W 
Number of +12V rails: 1 
SLI/Crossfire-ready: No 
80 Plus certification: None 
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THE BLEEDING EDGE DF SDFTWARE 



Inside The World Of Betas 



Soluto 1.1.1132.0 beta 



We've been seeing "The Cloud" cleverly 
used to solve tricky computer problems 
lately. Norton uses the collective wisdom of 
The Cloud to determine if the executable 
you're downloading is likely to be malware. 
Cloudmark uses the collective wisdom 
of The Cloud to determine if your email 
messages are identical (or almost so) to 
messages millions of other users are receiving, 
and thus likely to be spam. Can this same 
idea be used to solve various Windows 
problems, including slow startup speeds or 
running buggy background software? Soluto 
makes a good argument that it can, and it 
manages to do so very intuitively. 

Soluto scans your system for programs 
that start up automatically with your 
computer, including most background 
Services. It then compares these files with 
the startup files that run on the computers 



of all other Soluto users, identifying them 
as best as the collective experience of 
hundreds of thousands of Soluto users can. 
Once identified, Soluto gives you tools for 
disabling or delaying the launch of nearly any 
background program, but the way in which 
it does so is amazing and cool. It describes 
each program in plain English, telling you 
what it does, who wrote it, and what other 




Soluto users are doing with it. If 95% of 
Soluto users are disabling Google Updater, 
it recommends you do, too, for example. It 
divides apps into those it thinks you should 
disable, those you might want to, and those it 
can't/won't touch because they're vital. 

In testing over a few machines, it reduced 
boot time about 20%, freed up hundreds of 
MB of RAM, and was very intuitive to use. 
With more users joining every day, Soluto 
promises to become more accurate and 
deliver better results. 



by Warren Ernst 



Soluto 1.1.1132.0 beta 

Publisher and URL: Soluto, www.soluto.com 

ETA: Q2 2011 

Why You Should Care: There's never 

been a slicker way to have "The Cloud" 

speed up your PC. 



Cyberduck 4.0b8 

Does Windows need yet another FTP 
client program? Why not, especially 
when the program in question comes 
with a healthy dose of Mac sensibility 
and is totally free? 

There are a few 800-pound gorillas in 
the Windows FTP client world. Anyone 
wishing for tight Explorer integration 
and an alternative GUI that hasn't really 
changed since Windows 3.11 can look to 
WS_FTP. Anyone looking for a modern 
GUI stuffed to the gills with features 
can use FileZilla. Someone looking for 
something in the middle — something that 
looks simple to use and doesn't swamp you 
with features unless you need them — can 
look to Cyberduck (though some annoying 
beta-level bugs still plague the app). 

Cyberduck's simple window displays 
your bookmarks (that is, FTP server names/ 
addresses and credentials), your connection 
history, or the contents of the FTP server 
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Publisher and URL: David V. Kocher, 
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you've connected to, though, unfortunately, 
the latter doesn't have a second "folder tree" 
pane if that's what you need. Expand and 
collapse folders as necessary. Drag and drop 
files in and out to upload files; otherwise, 
click the Upload button in the toolbar to 
select files via a dialog box. Right-click files 
and folders to access advanced commands, 
such as setting permissions, editing files, or 
copying the FTP- or HTTP-based URL of 
the selected file to the Clipboard. 

In addition to FTP/sFTP sites, Cyber- 
duck works with your Google Docs 



online storage service, Rackspace 
files, and any WebDAV-compliant server, 
along with a few others. It can perform a 
two-way synchronization with any remote 
folder and any local folder. 

Yes, there are a few bugs, such as 
URLs copied to the Clipboard having 
their space characters converted to 
"%20" and not being able to change 
the eight different text editors you can 
automatically send files on the server to 
for editing, but give it time. I 

by Warren Ernst 



70 March 2011 / www.computerpoweruser.com 



LOADING ZONE 

UP TD SPEED 



Upgrades That'll Keep You Humming Along 



Web browsers continue to be a hot spot for upgrades this month, as Firefox approaches its official 
Version 4 release, Maxthon issues an update, and a Google Chrome variant evolves. 



Software Updates 

Adobe Photoshop CS5 12.0.3 

According to Adobe, this update plugs 
several high-priority security holes. For 
Windows XP users, Adobe has resolved a 
problem, introduced in version 12.0.2, with 
fonts in tooltips. Adobe also says it remedied 
some unspecified performance problems and 
some specific program crashes, involving 
opening 3D layers and the Color Engine. 

www.adobe.com 

BitComet Beta 20101230 

The beta version of the next upgrade to 
the popular torrent client focuses on GUI 
improvements. The beta adds new settings 
to the advanced option page to enable/ 
disable the automatic hash check after a 
downloaded file has changed and to use 
the disk boost service in recent versions of 
Windows (Vista and Win7). BitComet's 
improved kernel should reduce CPU 
usage for interface refreshing. 

www.bitcomet.com 

ChromePlus 1.5.1.1 

An interesting variant on the Google 
Chrome browser, ChromePlus adds features 
such as mouse gestures and mouse shortcuts 
for common browser operations. This 
update adds the Match Preview feature for 
previewing images of sites in search results. 
Fixes address problems with lost cookies, 
Incognito mode crashing when certain 
plug-ins are present, and problems related 
to AdBlock lists and plug-in installation. 

wwwxhromeplus.org 

Logitech Gaming Software 7.0 

Designed for Logitech G-Series 
gaming keyboards, this new configuration 
suite features a total interface refresh. 
It unifies LCD programming with the 
G-Key configuration utility and uses 



a graphical representation of the keyboard 
to guide customization. 

www.logitech.com 

Maxthon 3.0.19.2000 

The alternative Web browser has added 
features such as Web page translation, an 
Internet Explorer 8 skin, a new private 
browsing window, and a Mute Browser. 
Printing performance should be improved, 
and this current version introduces some 
fixes to the Webkit core of the program 
that affected display problems when 
switching tabs and using Gmail. 

www.maxthon.com/mx3/ 

Mozilla Firefox 4 Beta 8 

As mainstream Firefox users anxiously 
await version 4's official release, the 
adventurous users can play with the latest 
beta release. This iteration streamlines the 
setup process for the new built-in Sync 
feature, which synchronizes bookmarks, 
logins, and passwords across PC, 
laptop, and mobile platforms. Mozilla 
has tweaked the WebGL engine for 
performance and compatibility, as well. 

www.firefox.com 

Piriform CCIeaner 3.02.1343 

The favorite system file cleaner has 
improved its Internet Explorer history 
cleaning in Win7. Piriform has also 
improved file size accuracy. With version 
3.02.1343, the Cookie To Keep list adds 
import and export functionality, and the 
utility now supports cleaning the following 
programs: CloneCD, Ashampoo Burning 
Studio 10, and ExamDiff. 

www.piriform.com/ccleaner 

PrivacyRoot.com Wipe 2011.02 

This simple tool for clearing out browser 
history, indexing files, cookies, cache, logs, 



etc. receives support for Opera 11 in this 
release. Version 2011.02 comes on the heels 
of a recent release that added support for 
Chrome 7, Chrome 8, Adobe Reader X, 
Google Earth 6, iTunes 10, and WinZip 15. 
privacyroot.com 

SpeedBit Download Accelerator 
Plus 9.5.0.4 Beta 

The classic file download accelerator 
introduces a couple of improvements 
to video downloading and streaming in 
this beta. SpeedBit has added accelerated 
video downloading with the SpeedBit 
Video Downloader, and an optional video 
accelerator expansion should improve 
video streaming. Support for Mozilla 
Firefox 4 and "complete support" for 
Google Chrome are here, too. 

www.speedbit.com/beta 

VeeCan Software PC Brother 
System Care Pro 2.1 

The system optimizer and di- 
agnostics tool fixes a compatibility 
problem with properly detecting 
some antivirus programs. An auto- 
update bug has been squashed, as has 
a system service configuration error 
that occurred when using the one-click 
optimization option. 

www.pc-brother.com 

Driver Bay 

Logitech SetPoint 6.20 

Logitech's all-in-one drivers for most 
models of its mouse and keyboard lines 
add a smooth scrolling feature for mice 
with Logitech's "hyper-fast" scroll wheel. 
Logitech's Wireless Solar Keyboard K750 
is now supported, as well. 

www.logitech.com 

by Steve Smith 
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2TB STORAGE 



INTEL 980X AT 4.5GHZ > < SILVERSTONE 1500 WATT 



6gb Corsair dominator gt ddr3 
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BullGuard Internet Security 10 



The Internet security suite market is 
dominated by huge name-brands, 
but we've found it doesn't take a big name 
to guarantee quality or safety Although 
we've found Symantec's recent products 
to be models of power, ease, and speed, 
we've also found that the products from 
much smaller ESET and Kaspersky to be 
outstanding and well worth considering. 

So it isn't because BullGuard is a 
relative unknown in the American retail 
security market that we don't recommend 
it over all comers. It actually has a lot that we 
like and is a good value. That said, it's tough 
being good in a marketplace full of great, and 
that's where BullGuard Internet Security sits. 

BIS consists of an antivirus/antimalware 
scanner and cleaner, Web monitor, spam 
filter, advanced two-way firewall, and 
backup program (complete with 5GB of 
online storage), all for $59.95 annually 
for a three-PC license. Though the entire 




Antivirus is protecting your computer against malware 
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suite consumes about 110MB of RAM, the 
interface launches quickly and feels light 
on its feet. The major components are all 
represented by buttons along the bottom of 
the BIS window (acting like tabs), with major 
options and commands accessible via large 
buttons front and center. The interface looks 
different but works well. 

Malware detection is excellent, with 
BIS catching 93% of our most recent 



Internet Security 10 

$59.95 (Three-PC license) 

BullGuard 

www.bullguard.com 



test "zoo" during download — be it 
zipped or not — and blocking all the 
malware-infested sites we could find. It's 
also done well in independent, third- 
party AV testing. When told to be "As 
Quiet As Possible," it generally handled 
malware automatically and without 
prompting. The firewall was less quiet and 
less smart, failing to recognize Cloudmark 
DesktopOne, for example. 

Now, don't get us wrong: Were BIS the 
only security suite out there, we'd use it 
without complaint. It's good. However, its 
competition is awesome, and BIS needs to 
become awesome if it wants to compete. ■ 



by Warren Ernst 



lObit Uninstaller 1.1 



Uninstalling programs is one of the 
few areas where Windows users can 
smugly proclaim they have their Mac 
OS friends beat hands down. There's 
a Control Panel icon where all your 
installed programs can be uninstalled, 
plus most of the folders in the Start menu 
have their own Uninstall entry. In this 
environment, you may wonder why 
there's a need for a standalone uninstaller 
program like IObit Uninstaller. However, 
as a free program, its conveniences are 
handy and worth the (non-existent) cost. 

On our test systems, the Add/Remove 
Programs Control Panel in Windows XP 
took about 30 seconds to populate a list 
of programs we could uninstall; Win7's 
Programs And Features Control Panel 
required about five to 10 seconds. Uninstaller 
populates its list of uninstallable programs in 
about four seconds, even on relatively slow 
systems running WinXP, making it a big time 
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saver for some folks right there. Furthermore, 
it divides the list of applications into groups, 
such as Toolbars, Recently Installed, Large 
Programs, Rarely Used, and Windows 
Updates, so that huge list of apps (which is 
also available in the unfiltered All Programs 
group if you desire) is a lot more manageable. 
The lists themselves show a checkbox 
next to each app, letting you select 
multiple programs to uninstall at once, 



which is another huge time saver. If 
there is no uninstaller for a given app, 
the Forced Uninstall button does its 
best to remove it manually, with mixed 
results at best. Once an uninstaller is 
finished, Uninstaller can optionally 
scan your system for remnants left 
over in the Registry or old files, and at 
this task Uninstaller is quite good. 

Though there are small problems 
(the Online Help link goes to a FAQ 
devoid of actual help, for example), 
we're willing to overlook them due 
to Uninstaller's free-ness and a useful 
amount of time savings. 



by Warren Ernst 
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Centered Systems Second Copy 8.0 



We've lost track of the number of 
times we've admonished you to 
back up your data before trying anything 
exotic with your computer, and there's 
no shortage of backup methods and 
programs to try. Because of this, a good 
backup program should use an essentially 
sound backup method, and it should 
execute that method well enough to 
be worth the cost in both complexity 
and money. Second Copy 8.0 meets 
both of our criteria and thus earns our 
recommendation. That said, it isn't 
without competition, and other backup 
apps may be more suitable for your needs. 
As its name suggests, Second Copy 
makes a — wait for it — second copy 
of whatever files you tell it to, using 
whatever schedule you specify. For 
example, it can copy your My Documents 
or QuickBooks folder to a second lo- 
cation, such as a second hard drive, 



network drive, Second Copy 8.0 

FTP site, etc. $29.95 

Each collection Centered Systems 

of steps (What www.secondcopy.com 

[files]? Where to? 



When?) is stored in a Profile, and all the 
profiles are displayed as icons within the 
program's main window. Second Copy 
itself runs in the background, running a 
profile (s) at designated times (from every 
few minutes to every few days). You can 
also run any profile manually. 

Second Copy can also compress 
backup files with industry-standard 
ZIP compression, so restoring files 
after a disaster is simple. Second Copy 
intelligently only copies changed files in 
a profile, rather than doing all of them, 
saving resources. It works flawlessly and 
quickly, and making profiles is easy. 

Second Copy's competition can do other 
things, however, and if you need those 
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things, it can be a problem. Second Copy 
only copies data files, so don't use it to back 
up and restore Windows itself, like Acronis 
True Image. It runs on a schedule rather than 
constantly, like NTI Shadow. And it's not 
free, unlike the similar but more complicated 
Cobian Backup. 

Still, Second Copy does what it does 
well, and at a reasonable price. 

by Warren Ernst 



lolo Technologies System Mechanic 10 



There was a time when utility suites 
seemed like slapped-together collections 
of programs that sometimes conflicted with 
each other, had different interfaces, and only 
occasionally had a common launcher to 
coordinate their actions. 

How times have changed. Even recent 
versions of iolo's System Mechanic clearly 
felt like a well-coordinated set of separate 
programs running under a common 
banner, but System Mechanic 10 truly 
feels like a single program capable 
of performing dozens of (arguably) 
vital maintenance tasks, complete with 
smart idle-checking and an excellent 
"undo" feature. 

System Mechanic 10 combines a lot 
of tools you'd expect, such as a Regis- 
try optimizer, RAM and hard drive 
defragger, and Internet connection 
optimizer, and some tools you wouldn't 
expect, such as a redundant program 




finder, a super-intelligent startup program 
manager, and a "program aligner." 

System Mechanic 10, however, also has 
tools to go after what really slows computers 
down: unnecessary startup programs. Much 
like an antivirus program downloading virus 
definitions, System Mechanic 10 regularly 
receives updates about the tens of thousands 
of Windows startup programs and makes 
intelligent recommendations about which of 
these can safely be disabled (and why). This 
is the sort of insight some folks pay computer 



System Mechanic 10 consultants to 
$39.95 fix, and on sys- 

iolo technologies terns with lots of 

www.iolo.com things running in 

the background, 

we saw big speed improvements. The other 
utilities, such as the hard drive defragger, 
the secure file eraser, and the junk file finder 
work well, too. And nearly all the utilities 
can be "undone" with the SafetyNet feature, 
which acts as a master undo if something 
goes wrong. 

Finally, System Mechanic 10 now uses a 
home-wide licensing program: One purchase 
allows use on every computer in your home 
for three years, whether you have two PCs or 
10, making it a great deal. So, if you have a 
corral full of computers getting a little slow, 
siccing System Mechanic 10 on them is a 
pretty good idea. 

by Warren Ernst 
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Earn up to 10 respected industry certifications with your 
online IT degree — at no additional cost. 

Relevant Degrees AND Certifications — Fully accredited degree programs in Networking, 

Databases, Security, Software, and IT management that incorporate up to 10 certifications without 

adding classes or costs. 

Opportunity to Advance Quickly — A competency-based approach to education that lets you 

leverage prior experience and your IT certifications to complete your degree faster. 

Flexible Online Learning — Log in and learn anytime, anywhere you can find the time. 

Programs begin the first of every month. A smarter way to reach your future can start right now! 

Find out if WGU is the right university for you: 



\ www.WGU.edu/timel2 1.888.279.4571 
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PHANTOM 

Enthusiast Full Tower 




NZXT. 

WWW.NZXT.CDM 

Establish The Power, 
The Presence. 

NZXT presents the cutting edge Phantom 
Full Tower Chassis. Designed with sleek, 
pristine contours, the Phantom radiates 
personality and quality. As with all NZXT 
products, we strive to set apart our 
customers from the rest with unique, 
original designs - we run the extra mile so 
you won't have to settle with the typical 
rectangular box. 

The Phantom delivers high performance 
cooling advantages with triple 200mm fans 
and fits up to 7 total fans, dual radiator 
support, quad watercooling cutouts, and 
five 20W per channel fan controls. E-ATX 
support, an innovative 5.25" screwless 
system, vast space to encompass 7 hard 
drives, and five 5.25" bays enable smooth 
customization. 
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HALE90 POWER SUPP" 



"...a great case for an overclocked high-end system " 
-Bit-tech.net 



"...a very stable, very efficient, and very powerful example of 
power supply engineering," -JonnyGuru.com 
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OPEN SORES 




nLinux 



Cool! ...Right? 



Gaming on Linux has always been a 
compromise at best and impossible 
at worst. Desktop games have historically 
been developed primarily for Windows, 
leaving that segment of enthusiasts who 
use Linux and also love gaming high and 
dry. PlayOnLinux (www.playonlinux 
.com) is the latest product that seeks to 
change all that. 

PlayOnLinux is free software that runs 
on Wine and is designed to let you run 
Windows titles on Linux. You can snag it 
from the Ubuntu Software Center, which 
is the distro (10.10 Maverick Meerkat 
edition) upon which I tested this software 
that promises so much for the gamer. 

PlayOnLinux boasts support for 
plenty of older and newer popular games 
and series, including Age Of Empires, 
Alien Breed, Assassin's Creed, Baldur's 
Gate, Call Of Duty, Civilization, 
Command And Conquer, Dark Age 
Of Camelot, Dawn Of War, Diablo 
II, Dragon Age, F.E.A.R., Fallout, 
Grand Theft Auto, Mass Effect, Max 
Payne, Need For Speed, Prince Of 
Persia, Runaway, S.T.A.L.K.E.R., 
Sam And Max, Sim City, Sonic, Star 
Wars, StarCraft, The Elder Scrolls, 
Tomb Raider, Warcraft, and World Of 
Warcraft. There are plenty of individual 
titles such as Halo: Combat Evolved, 
FIFA 11, Far Cry 2, and many more. 

You can also manually install even 
more titles, and because PlayOnLinux 
supports Steam (store. steampowered 
.com), the door is open to the entire 
Steam library. 

The big caveat, of course, is the per- 
formance hit your games will take. Wine, 
and by proxy PlayOnLinux, is not an 
emulator per se (its name is derived from 
a play on "Wine is not an emulator," after 
all); it is a piece of software through which 



other software runs. Therefore, it adds an 
additional layer that demands resources. 
In a time where we tweak and overclock 
our components for every drop of 
performance so we can get optimal frame 
rates and turn up our quality settings as 
high as they'll go, that's a knock on the 
usefulness of the software. 

Playing In The Shallow End 

Not confined solely to games, however, 
PlayOnLinux supports other Windows 
applications. These are grouped into like 
categories and include Dreamweaver 8, 
Flash 8 and MX, and various iterations 
of AutoCAD; Adobe Photoshop CS4, 
Blender, and Fireworks 8 and MX; an 
old version of Google Chrome, Opera 
9.64, Safari 3.1.2, and various iterations 



of Internet Explorer and Mozilla (though 
the latter is the default browser for 
Ubuntu anyway); Guitar Pro 5, iTunes 7, 
ReBirth RB-338, Spotify, and Windows 
Media Player 9 and 10; Microsoft Money 
2003 and 2004, as well as several versions 
of Microsoft Office; and lots of patches 
and packages. 

I installed a few items to see how 
they'd fare. Over the objections of 
my colleague Andrew Leibman, who 
voiced his concern that the universe 
might implode should I attempt to 
install iTunes on a Linux distro, they 
seemed to mostly work well, with few 
problems during installation. 

However, when I tried to install and 
play some games, things took a turn. It 
was definitely not the same ballgame. 
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PlayOnLinux (www.playonlinux.com) lets you play dozens of Windows-compatible games on 
your Linux machine. 
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Gaming Choices 

Getting games to run on Play- 
OnLinux was an exercise in frustration. 
The installation process at first seems 
pretty smooth — at various times, 
the installer even prompted me to 
install a few packages, which it did 
automatically for me when I clicked 
OK. But once the games were installed, 
things got awfully glitchy. 

Steam was humming along nicely, 
and I did manage to get Peggie 
running on it (albeit slowly and at 
a terrible resolution), but I was met 
mostly with failure trying to play 
Left 4 Dead 2. Attempts to play disc 
versions of Prince of Persia: The 
Forgotten Sands and World In Conflict 
didn't go any better. 

The software kept crashing and 
misbehaving, and no amount of patches 
or additional packages seemed to solve the 
problems. I believe I was close to solving 
a big issue with the graphics, but when 
faced with a second failed installation, I 
waved the white flag. 

After days of running into glitch after 
snag after software crash (and at least 
one system borking), I found myself re- 
evaluating how badly I really wanted to be 
able to play games on my Linux machine. 
The answer: Not that much. 

Disclaimer: I'm by no means a Linux 
guru, or even a skilled novice, and I 
recognize that there's almost nothing 
one can't do on Linux with an adequate 
amount of time and tinkering. How- 
ever, as a reasonably computer-savvy 
individual, anything that takes me 
many days' work to get operational is 
probably just not worth it. And if I'm 
going to go to the trouble of becoming 
fluent in another language (i.e., terminal 
commands), I'd rather become adept at 
C++, HTML5, or French. 

There are a million interesting tech 
projects that I could be doing, and a 
vast number of gaming options I could 
partake of. So why spend a day or several 
trying to get a game to work when I could 
play the same title on several other, far less 
frustrating platforms? 
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Biff's Car 

This frustration is nothing new to 
anyone who's used Linux. These types of 
problems present the biggest hurdle to 
more widespread adoption of Linux. 

If you're manufacturing a product—let's 
say you want to make cars—you typically 
need to make something that doesn't 
generate a lot of headaches for the user. 
Consumers want to buy a car, get the keys, 
and drive off the lot. They don't want 
to spend a lot of time under the hood, 
although periodic maintenance is expected. 
The only people willing to spend time 
working on a car are people who work on 
cars professionally or who like to work on 
them as a hobby. 

In computing, Microsoft and Apple 
have figured out how to make operating 
systems this way. Sure, there's some 
maintenance involved, but for the 
most part, you can just fire up that new 
machine and go, adding and tweaking 
later on as needed. Linux distros — even 
the most user-friendly ones — do not 
fit this description by any means. Sure, 
they can do an impressive number of 
things out of the box, but once you veer 
even a little bit off-script, it can quickly 
become a trainwreck. 

To follow the car analogy, Windows 7 
and Mac OS X are like brand-new cars. 
Linux distros are more like Biffs car from 
"Back To The Future" — yes, it's a cool, 
souped-up car that drives fast (although 
I'm still not sure how Marty hoverboarded 
90% of the length of that tunnel in 






Beyond games, PlayOnLinux 
supports popular programs 
such as iTunes and 
Microsoft Office. 



roughly the same time 
it took Biff to drive it), 
but he's the only one 
who can start it. Now, 
as a hobby car, that's a 
charming little feature, 
but if you bought a 
new car that required a 
special, tricky technique 
to start it up, wouldn't 
you just laugh in the dealer's face and take 
your business elsewhere? 

Of course, Richard Stallman would 
shriek with rage at this comparison, 
citing the important philosophical 
difference between Linux and pro- 
prietary OSes that demand your dollars, 
and that's where the analogy breaks 
down a bit. But with all due respect 
to Stallman and his contributions to 
the world of computing, I caved in to 
my pragmatic side. I'll build a stacked 
Windows-based gaming rig, use Steam 
on a Mac, or buy a PS3 instead, thanks. 

Not All Bad 

That's not to say that PlayOnLinux 
isn't a step in the right direction. 
It's built on Wine and greatly 
enhances that product's capabilities, 
and although installing games was 
buggy and difficult, it's better than 
nothing (paid tools like Cedega 
notwithstanding). Further, using 
PlayOnLinux with non-game apps 
appears to be a far easier and more 
successful endeavor. 

As long as open-source developers 
push the limits of what's possible 
on Linux, that's a good thing, and 
certainly the PlayOnLinux folks will 
steadily improve their product. I'll 
look forward to giving PlayOnLinux 
another whirl a version or two down 
the road. I 

by Seth Colaner 
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The Web Evolves: Browsing The Alternative Browsers 



The line between your PC desktop 
and the Internet is becoming in- 
creasingly (pardon the pun) clouded. 
From Windows 7 Gadgets to Web- 
based applications, there is a persistent 
interaction now between operations 
occurring "locally" on your hardware and 
virtually from the Web. In fact, Google's 
experimental Chrome OS is essentially a 
Web browser. 



Registry Tip 
Of The Month 

An old trick for speeding up Windows 
shutdowns still applies to Win7 and is 
worth revisiting. To shorten the amount 
of time Win7 waits to kill a service it 
can't close when trying to shut down the 
system, go to HKEY_LOCAL_MACHINE\ 
SYSTEM\CurrentControlSet\Control and 
double-click the WaitToKillServiceTimeout 
Value. Try setting this number to a lower 
value (such as 5000). 



And so, this month we focus on the 
ever-evolving browser. We'll walk through 
some tips for the latest beta releases of 
Chrome and Firefox 4. 

Chrome Knows Apps 

In late 2010, Google intro- 
duced Chrome Apps, which live 
in the Chrome browser but act 
more like applications than Web 
pages. Using the Chrome browser, 
navigate to https://chrome.google 
.com/webstore to find the 
Chrome Web Store. 

There are some cool tricks you 
can do with these apps. Once 
you have some apps installed 
on your system, they will be available to 
you whenever you open a new tab. At 
first blush, these icons may look and act 
like glorified browser bookmarks, but you 
can make them behave more like familiar 
desktop software. For instance, the right- 
click context menu brings up a series of 
options that can customize the behavior 
and placement of each of these apps in your 



system. If you want an app to load every 
time you open a new instance of Chrome, 
select Open As Pinned Tab from the context 
menu. This is a great option for newsreaders 
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Windows Tip Of The Month 

For those who miss the old Show Desktop function that was on previous Windows' taskbars, 

here is a way to reconstruct it. Open Notepad and create following script. 

[Shell] 

Command=2 

lconFile=explorer.exe,3 

[Taskbar] 

Command=ToggleDesktop 

Save the file as "Show Desktop.scf " to your Desktop. Make a folder on the Desktop named "Show 
Desktop" and put the SCF file in it. Now, right-click the Taskbar, point to Toolbars, and click New 
Toolbar. Select the Show Desktop folder and click OK. This will create a Show Desktop text toolbar 
on your Taskbar. Next, unlock the Taskbar if necessary. Three rows of dots appear to the left of the 
Show Desktop text. Right-click this and uncheck both Show Text and Show Title. This should leave 
only an icon. Now you can grab the toolbar and drag it near the Start button. Lock the Taskbar 
when you have your preferred arrangement. 



The new Chrome Apps for Google's Web browser can behave 
more like desktop programs by toggling several options. 



or any information source that is updated 
frequently from the Web. 

But the even cooler options involve 
configuring these browser apps to behave 
more like desktop programs. If you choose 
Open As Window, clicking the apps icon 
will open the app in its own dedicated 
window and without the Chrome browser 
interface visible. Open Full Screen will do 
just that, and without the browser interface. 
Use the Fll key to shrink a fullscreen app 
back into the size and format of a windowed 
Chrome browser window. 

Once you've determined how you want 
each of these apps to behave, you can use 
the Create Shortcut option, which will 
call up a window offering to put program 
icons on the Desktop, Start menu, or 
Taskbar. All of the settings you already 
made for the program will be true for 
these shortcuts, as well. In fact, if you 
return to the original app icon on a new 
tab, any settings changes you make to the 
programs there will affect the program 
when it starts from any of these shortcuts. 

Finally, because the Web apps exist in 
the cloud, you can keep all of your apps in 
sync across all of your computers' Chrome 
installations. Use the wrench icon to open 
Options. Under the Personal Stuff tab, use 
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the Set Up Sync button. After signing 
in, a setup window lets you sync all 
aspects of Chrome, including the apps, 
on every PC. The other instances of 
Chrome will download your apps 
when you turn on sync on those PCs. 

Here's another bit of geeky app 
goodness. With the new apps, Chrome 
now has its own Task Manager. 
Press SHIFT-ESC to open a window 
that shows all active tasks across the 
instances of Chrome. Double-clicking 
a process will bring you directly to it. 
Right-clicking on the process will offer 
access to enough granular detail for any 
hardcore PC nut. 



Print From The Cloud 

Another very useful feature recently 
introduced in Chrome is cloud-based 
printing. On your main machine that's 
directly attached to the printer, click 
the Under The Hood tab in the Chrome 
Options dialog box and scroll down to 
Google Cloud Print. Here, you can turn on 
Google Cloud Print. When you use Chrome 
from any other machine (and are signed 
into your account on both ends), a simple 
CTRL-P command will bring up a print box 
where you will find your main printer and 
can print to it. If the printer is offline, the 
document is held on Google's servers until 
the host PC and its printer are online. 

Fox Hunt 

Mozilla's Firefox 4 (still in beta as of 
this writing) adds some new conveniences. 

Although Firefox 4 doesn't have 
Chrome's penchant for apps, you can get 
the browser to mimic Google's tricks in one 
respect: Any Web tab can be turned into a 
browser "app" that is pinned to every new 
iteration of the browser. On a page like 
Pandora or your online email, for instance, 
this can prove a great asset. All you need to 
do is right-click and select the Pin As App 
Tab command. Interestingly, the addition 
of multiple App Tabs doesn't increase the 
launch time of Firefox, because the pages 
assigned as apps do not load when you 
launch the browser. Instead, they load the 
first time you click them. 
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Options in Firefox let you turn the address bar into a customized 
search box. 



redundancy of two search boxes.) 
Right-click an open space in the 
browser toolbar and click Customize. 
Then, simply drag the search box into 
the Customize Toolbar dialog box to 
remove it. You will see an icon for the 
feature show up in the customization 
window, where you can always drag it 
back to the Toolbar later. 



One of the design changes in Firefox 4 
is a sleeker look that resembles Chrome's 
Spartan style. But you can strip down 
Firefox 4 even more. The beta has 
a Feedback button in the upper right. 
To remove this, use the Firefox main 
menu to access the Add-ons option. 
In the Extensions area, you will find a 
Feedback extension (made by Mozilla 
Labs). Clicking Disable will eliminate the 
feedback button after restarting Firefox 4. 

Google Chrome treats its address bar 
as a combined search box and address bar. 
In many configurations, you will find that 
Firefox does this, as well. But this is a feature 
you can toggle off in Firefox, if desired. In 
the address bar, type aboufceonfig and press 
ENTER to access Firefox's configurations. 
Type keyword.enable in the Filter field 
and double-click it to toggle it off (or back 
on). When the feature is off, anything but 
a proper URL typed in the address bar will 
render an error message. 

If you want to have the address bar serve 
as a search box but prefer not to use Firefox's 
default (Google), type keyworcLURL in the 
Filter field. Double-click this entry to bring 
up a box for entering a new string value. To 
make Bing your default search engine in the 
address bar, enter http://bing.com/results 
.aspx?q=. For Yahoo, enter http://search 
.yahoo.com/search?p= . 

So, now that you have turned your 
Firefox address bar into the search box of 
your choice, how can you clean up the 
interface by removing the standard search 
box to the right of the location bar? (By 
the way, this is also good for those of you 
with a special search toolbar installed in 
the browser, because it eliminates the 



Coming Soon To A Stable 
~~ Version Near You 

Some of these conveniences are already 
built into the stable releases of Chrome and 
Firefox. With any luck, the other features 
will come soon enough, but until then, grab 
a beta release of either of these capable Web 
browsers and enjoy the new functionality. ■ 

by Steve Smith 



INFINITE LOOP 

"Iron" Segway Mod 
Solves "Geek 2 = X" 
Equation 

Gentlemen, good luck landing a date with any 
female, let alone Olivia Wilde (she's married, 
anyway, but not that it matters for you), by 
motoring around on a Segway that's straight 
out of the Grid. Of course, this didn't stop Ricky 
Brigante, who used reflective tape and a few 
LED Christmas lights to give his Segway i2 its 
distinct look. Brigante's i2 still clips along at a 
not-so swift 1 2.5mph, slower than a lightcycle, 
to be sure, but certainly fast enough to outrun 
ensuing "Tron Guy" jokes and wedgies. 
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arm Up to Penguins 

Building Linux, Part 1 



One of the most often repeated 
benefits of Linux is that anybody 
can customize it to their heart's desire if 
they know what they're doing. But how 
realistic is it, really, for the average user to 
poke around the guts of Linux, and isn't it 
really hard to build an operating system? 

The answer may surprise you, because 
when it comes to building Linux, it's 
not that hard. There are certain things 
to watch out for, to be sure, but you can 
build your own customized version of 
Linux if you want. 

Before we get into the meat of how to 
build the Linux kernel, we should cover 
a few basic points. The Linux kernel 
is the core of the operating system: 
It handles the application process 
management, virtual memory and swap 
management, and so on. It is not the 
actual programs that you typically run, 




You can install as many Linux kernels as you want, as 
long as you have the disk space. 

whether in a window or a command 
prompt. So, Firefox is obviously not 
part of the kernel, but neither is the Is 
command. Although these components 
can interact with the kernel, and in 
some cases crash the kernel, they are not 
actually part of the kernel itself. 

Why Do it? 

The most obvious question you'll 
have is, "Why would I want to build 
my own Linux kernel?" Although the 



underlying OS that you've installed is 
probably fine for most people, there 
are times when you'll need a new 
kernel. A new Linux kernel can contain 
anything as minor as bug fixes to 
something big, such as new features and 
capabilities. Put another way, a new 
Linux kernel can be anything from a 
Windows Service Pack to an entirely 
new Windows operating system. 

And because Linux is such a modular 
operating system, you can have mul- 
tiple Linux kernels installed at the 
same time but only run the one you 
need. This way, you can try out new 
features of the OS without affecting 
your existing system. If you wanted 
to be able to run Windows XP SP3, 
Vista, or Win7, you'd need to do some 
advanced boot-up procedures. Worse, 
you'd have to install, and re-install, 
your applications for each OS. But with 
Linux, you can easily avoid all of those 
hassles because the kernel is completely 
separate from the rest of the system. 

You may think that a new kernel 
means esoteric and highly technical 
features, many that don't apply to you, 
but that's not true. New Linux kernel 
features have included such things as 
advanced networking features and new 
filesystems. For some users, these are 
some welcome capabilities that aren't 
available on other platforms. 

For example, how a computer sends 
data over the Internet is controlled by 
an algorithm that decides when to send 
data and how to detect errors. Some 
algorithms will work better than others 
in certain environments. With other 
platforms, that network transmission 
algorithm is hard-coded into the net- 
work stack itself, and you can't change 
it. Some companies even sell network 
cards and network devices that im- 
plement their own custom algorithms. 



But Linux has many different algorithms 
available, and you can decide which one 
to build into your kernel. 

Another example of new features 
available in new Linux kernels that may 
be of use to many people is the ext4 
filesystem. Many Linux distributions 
ship with built-in support for the ext2/ 
ext3 filesystem, and ext4 is the next 
iteration. To get this new feature, 
you only need to build and install a 
new kernel. Compare this to Vista's 
transactional NTFS feature. Anyone 
who wanted to add this feature needed 
to move to an entirely new OS. 

What You Need 

To build a Linux kernel, you'll 
obviously need the usual tools to be 
used in building any open-source 
project. You'll need a C compiler, such 
as GNU C Compiler, and development 
libraries. Also, depending on which 
Linux distribution you've installed, you 
may need kernel development libraries, 
as well. If you don't already have it 
on your system, you'll also probably 
want to install the QT3 development 
libraries. Although not essential to 
building your own Linux kernel, 
you'll find them very useful later. Also, 
some Linux distributions will have an 
optional package generally referred 
to as "kernel symbols" or "kernel 
development." Not all of them do, but 
if you see that your flavor of Linux 
does, you need to install that package. 

Before you can build your own 
kernel, you'll need to know your 
current kernel. The easiest way to find 
this is to bring up a terminal window 
and type uname -a. The third value 
on the line returned is the exact kernel 
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You can easily configure 
certain parts of the 
Linux kernel through 
the GUI interface. 



that you're currently running. Many 
Linux distributions will do their 
own customizations, so the kernel 
version may not line up exactly with 
the baseline Linux. However, the 
first four decimal values of the kernel 
version is the baseline Linux that the 
customizations were performed against. 
Obviously you're going to need the 
Linux kernel source, but where can you 
get it? The only place you need to go is 
www.kernel.org , because it's the official 
repository for the Linux kernel sources. 
Go to the /pub/linux/kernel/v2.6 
directory, and you'll see a lot of files, all 
related to the kernel source. Download 
the latest version of the kernel ending 
in either ".tar.gz" or ".tar.bz2," since 
these are the complete kernel. Once 
you've downloaded the kernel, extract 
its contents in the /usr/src directory. 
(Because /usr/src is a system directory, 
you may need to become a privileged user 
before extracting the source.) 

Configure The Kernel 

Because any operating system kernel 
is necessarily complicated, configuring 
the Linux kernel isn't a trivial matter. 
Unlike other open-source projects where 
you have a configure script that you 
can specify options, the Linux kernel is 
much too complicated for that. Go to the 
directory where you extracted the kernel 
sources and type make xconfig. If you're 
currently running a Linux distribution that 



customizes the kernel, you 
may get some warnings 
about values not existing. 
These warnings are the 
customizations that the 
Linux distributor has im- 
plemented and won't be in 
the baseline Linux kernel. 
Typing make xconfig 
will bring up a GUI interface that 
lets you use enable or disable features 
of the kernel. If you didn't load the 
QT3 development libraries, you can 
still tweak what features you want by 
typing make menuconfig, which gives 
a text-only interface. Features will 
sometimes be listed as New, Obsolete, 
or Experimental, while stable kernel 
modules won't have any indicator 
next to them. This labeling helps you 
decide what features you want in your 
particular Linux kernel. 

The options are organized by the 
major components in the OS. A 
checkbox with either a checkmark or a 
dot means that particular feature will 
be enabled. A checkmark indicates 
that that option will be compiled 
directly into the kernel, while a dot 
means that it'll be available as a kernel 
module. Some options can only be 
compiled into the kernel, while others 
can only be a kernel module; some 
can be both. Whenever possible, 
you should build features as kernel 
modules, because it minimizes the 
size of Linux itself, which means the 
system will boot faster. 

Kernel modules are extensions of the 
kernel that are available on boot up but 
not built into the kernel itself. This results 
in an extremely powerful and feature-rich 
kernel but a kernel binary 
image that's relatively small. 
Kernel modules take up 



very little disk space. They're stored in the 
/lib/modules directory and organized by 
kernel version. 

The xconfig and menuconfig in- 
terfaces each look at your existing kernel 
configuration and make those the 
defaults in the interface, which means 
anything marked New or Experimental 
won't be enabled. That means that if 
you're not sure about what features to 
enable or disable, leaving the default set 
is probably safest, because that's what's 
in your currently running kernel. 

When you're done going through the 
features, save your changes and you'll be 
ready to build the kernel itself. As you 
may expect, building the kernel, while it 
sounds easy, has its own pitfalls. We'll go 
into those details next month, and when 
we're done, you'll be able to build any 
baseline Linux kernel you want. ■ 



by John Jung 



INFINITE LOOP 

Nissan Leaf Proves 
There's A Competition 
For Everything 

It's not enough that your new all-electric 
sedan makes you the smuggest guy on 
the block. If you feel compelled to try to be 
better than everyone at everything, then the 
Nissan Leaf's Carwings service is just what 
you need to satiate that inferiority complex. 
Carwings, in addition to tracking a host of 
eco-minded metrics, also ranks your energy 
economy against other Leaf drivers. Pick 
your tractor trailer to draft behind 
and get your nempimania on! (gj R) 
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Yeah, we know you have blogs to post, video to encode, reports to write, and code to compile. We do, 
too, but you have to take a break once in a while (and maybe blow some stuff up). That's why each month 
we give you the lowdown on what to expect from the latest interesting PC and console games. 
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Welcome Back To Azeroth-by Vince Cogley 

$39.99 (PC) • ESRB: (T)een • Blizzard Entertainment • www.worldofwarcraft.com 



If last November found your guild beating its 
collective head against phase two of the Lich 
King 25-man heroic encounter, you almost 
certainly already have World of Warcraft: 
Cataclysm installed and are preparing your 
frontal lobe for more punishment. But for 
those of you who have kicked the habit, is the 
latest WoW expansion enough to get you back 
on the horse? 

If you enjoyed the challenge of The 
Burning Crusade but soured on Wrath's EZ 
Mode introductory PvE content, you'll find 
Cataclysm's dungeons and raids refreshingly 
difficult. Blizzard has introduced a slew of 
new black diamonds in the way of heroic 
dungeons and introductory raids. Heroics 
feel justifiably "heroic," and you won't find 
yourself plowing through Cataclysm's 
first tier of raiding with your Icecrown 
Citadel epics. Moreover, the fights 
feel appropriately difficult rather 
than overtuned. Add Heroic 
difficulty raids to the mix, and 
Cataclysm's PvE content feels 
i about as close to flawless 
as Blizzard can make it. 



Cataclysm's PvP additions may ultimately 
lure more fence-sitters back into the fold than 
the new dungeons and raids. The introduction 
of rated battlegrounds should be a terrific 
alternative for competitive PvP even if Arena 
ends up remaining the venue of choice for the 
creme de la creme of PvPers. There are two 
new battlegrounds (Battle for Gilneas and 
Twin Peaks) and a new outdoor PvP zone (Tol 
Barad), which functions similarly to its Wrath 
counterpart, Wintergrasp. 

The new zones and their associated quests 
exhibit a great degree of polish. Some players 
might sneer at the rather linear nature of 
each zone's quests, but the tradeoff is that 
it's almost impossible to avoid what turns 
out to be an exceptionally tight, compelling 
narrative. You want to kill those stone 
troggs, by golly. Wildhammer clan gaffes 
aside, the initial story is easily superior to 
TBC's and arguably better than Wrath's. 

Assessing Cataclysm's artistic achievements is 
an extreme exercise in subjectivity. We maintain 
that this is Blizzard's most ambitious 
expansion, and that certainly 
applies to the sheer number of 



environment/zone changes this expansion 
brings. On the other hand, Cataclysm's new 
landmarks don't elicit the same jaw-on-floor 
reactions as when we first saw Wyrmrest 
Temple, Icecrown Citadel/Wrathgate, and 
Ulduar in Wrath. On a smaller scale, vastly 
superior water effects and the introduction of 
sunshafts are aesthetic upgrades, but it's clear 
that Blizzard remains committed to making the 
game playable on as many systems as possible. 

Other goodies make a good thing better, 
but maybe not better enough for those who 
feel they've already experienced everything 
that WoW has to offer. Guild perks are a 
series of unlockable quality-of-life bonuses 
that are enticing in their own right but don't 
fundamentally alter the guild experience. 
Archaeology, a new secondary profession, 
will delight lore junkies and novelty item 
hoarders but functions primarily as a 
recreational profession. Worgen (Alliance) 
and Goblins (Horde) are the first new 
playable races since TBC's Draenei and 
Blood Elves, but where the latter races gave 
their factions access to previous unavailable 
classes (shaman for Alliance, paladins for 
Horde— a big deal either way), the former 
provide a few new starting zones to explore 
new racial abilities. In sum, while we find 
ourselves nodding with approval, none of 
these additions are game-changing. 

For better or worse, though, Blizzard is 
not in the business of changing this game, 
especially when it rakes in millions and 
billions of dollars. Players on hiatus wanting 
nothing more than new challenges to a 
familiar game will find that, in Cataclysm, 
Blizzard has finally perfected the art of 

Warcraft. Welcome home, addicts. ■ 



■ 
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Starcraft II Gear 

$79.99 (Spectre); $119.99 (Marauder); 

$119.99 (Banshee) 

Razer 

www2.razerzone.com 



The Next Best Thing To Being Jim Raynor 
-by Blaine Flamig 



For fanatics of Blizzard's StarCraft II: 
Wings of Liberty, the tournament-ready, 
Terran-themed Spectre mouse, Marauder 
keyboard, and Banshee headset Razer 
designed specifically for the RTS bestseller 
are arguably must-have weaponry— if only 
for the intriguingly unique APAA (actions- 
per-minute) lighting system each integrates. 
Paying nearly $320 for the pleasure, however, 
will surely be a deal-breaker for some. 

Collectively, the peripherals sport an 
industrial black-and-gray motif fitting of 



construction; 7-foot black-sheathed 
braided cable with gold USB connector(s); 
prominent StarCraft logo; and streamlined 
shape that projects a futuristic sensibility. 
The Spectre and Marauder are well-suited 
for tournament travel; the bulkier Banshee 
less so. Overall, the gear's defining trait is 
the customizable lighting system Razer ties 
directly to in-game performance. 

Beyond possessing multiple three-LED 
stripes, each peripheral outputs a cool LED 
under-glow effect. Each unit's StarCraft 
logo also glows, and the Marauder's laser 
etched-looking keys are backlit. Users can 
alter LED colors (which are blue by default) 
or turn them off using the excellent tab- 
driven StarCraft II Configurator software 
(Mac support provided) that offers separate 



peripheral configuration areas. The real 
attractions, though, are APM and Alerts 
possibilities. APM essentially measures "how 
many clicks and key presses a gamer can 
do per minute." A 40-to-60 mark signifies 
beginner status, 300-plus equals pro skills. 
Bumble along at 100 or below in-game and 
the LEDs shine greenish shades by default. 
Chart a scorching 300-plus and red to 
white-hot colors glow. 

Alerts, meanwhile, flash colors corresponding 
to in-game events. Two blue flashes, for 
example, mean your unit is under attack. There 
are 1 3 color-customizable alerts total, including 
Building Complete, Warp-in Complete, and 
Mothership Complete. Sure, it's arguable how 
valuable or necessary APM and Alerts lighting 
is when you're knee-deep in chaos with your 
eyes glued to the monitor, but the neatness 
factor is undeniable, especially for those in the 
vicinity watching. Elsewhere, the Configurator 
software also supports assigning button and 
key functions and setting macros savable to 
different profiles. 

Individually, the five-button Spectre 
is best-suited for claw grippers, though I 
found the mouse's wider front and narrower 
back design slightly uncomfortable over 
the long haul. Extremely 
lightweight 
and sporting j 




appreciated oversized left and right buttons, 
the Spectre includes a three-stage switch 
underneath to change the force required to 
click the left button, including High (push 
harder), Medium, and Low (softer touch). 
The change was most noticeable moving 
from Low to Medium. The 5,600dpi, 3.5G 
laser Spectre offers 1,000Hz polling/1 ms 
response, supports independent X-Y sen- 
sitivity tweaking that's displayable on- 
screen, and offers the dead-on precision 
performance you'd expect from Razer. 

The Marauder, meanwhile, appreciatively 
supports onboard, on-the-fly macro abil- 
ities and provides a full-sized layout with 
elevated rubber-coated, soft-touch keys 
(their response felt somewhat sluggish). In 
a nod toward travel and saving space, Razer 
omitted a wrist rest and combined the 
number and arrow key blocks into one. The 
latter means using a NUM MODE to switch 
between functions. Elsewhere, you can enter 
the Marauder into Gaming Mode via the 
F1 1 key and set preconfigured Profiles and 
handle multimedia chores via the other 
Function keys. 

Of the peripherals, the stereo, 
circumaural-designed Banshee is argu- 
ably the best performer. Its headband 
and cans are overly large but don't wear 
heavy over the long term thanks to ample 
padding. Audio quality (50mm drivers 
with neodymium magnets are onboard) 
borders on being very good, especially 
at the low end. Easily reachable volume 
and mic controls are on the earcups, and 
the adjustable steel-based band should 
hold up fine. Unfortunately, the bendable 
boom mic is removable, so keep track of it. 
Better, the Configurator supplies a 10-band 
equalizer and such presets as Terran, Protos, 
Zerg, Techno, and Heavy Metal. 

Razer also sells a weather-proof, 
tear-resistant Zerg Messenger Bag 
($79.99) that stores up to 15-incl 
laptops, but we'd preferred Razer 
bundle travel pouches for each 
peripheral instead. ~~ 
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Series 
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* Supports long graphics card/s, 

1 External & Internal Finishing in Black Coating. 



Superb Thermal & Silent Performance, Patented 

Tool-less / Anti-vibration Features Designed for 

toolless pc Game Enthusiasts and Professionals 

SPECIFICATIONS: 
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120 /140mm fans 



PC-K63/K59 



D-K63/K59 
>K57 



5.25" x 3, 3,5" x 6 internal, 2.5" x 4 internal 
5,25" x 3, 3.5" x 3 internal 2.5" x 2 internal 



Front 140mm blue LED x 2 @1Q00RPM 

Top 140mm x 2 @1000RPM 

Rear 120mm blue LED x1 @1500RPM 

Front 140mm x 2 @1000RPM 

Rear 120mm x 1 @1500RPM 

Front 140mm x 1 @1000RPM 

Rear 120mm x 1 @150QRPM 

USB 3.0 x 1 / USB 2,0 x1 / e-SATA x 1 / h 
USB 3.0 x 1 / USB 2.0 x1/ HD Audio 





PC-K59 



PC-K57 



www.lancoolpc.com 



Dragon Lord K series Design and Manufacture 
by Lian Li Industrial Co., Ltd. In Taiwan 
www.LanCoolPC.com / www.iian-ILcom 
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PC Nutrition Facts 



Serving Size: 


40-480GB 




Maximum Performance 


Read Up to 


285MB/S 


Write Up to 


275MB/S 


4KB Random Write 


U p to 50,000 IOPS 




Slim Design 


2.5" 




Lightweight 


77g 




Shock Resistant 


Upto1500G 


— 


RAID Support 


Yes 


MTBF 2 million hours 


Operating Temp 


OT ~ 70°C 


Accessory 


3.5" Desktop Bracket 



PC Nutrition Facts 

Serving Size: 100-960GB 




Maximum Performa 


nee 


Read Up to 


740MB/S 


Write Up to 


720MB/S 


4KB Random Write 


Up to 120,000 IOPS 


Interface 


PCI-Express X 4 


Bootable 


Yes 


Shock Resistant 


Upto1500G 


MTBF 


2 million hours 


Operating Temp 


0°C ~ 70°C 
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Enjoy the refreshing experience of faster boot-ups and incredible responsiveness. Outdoing the competition, 
0CZ Solid State Drives delivers the quality, reliability, and durability demanded by performance-thirsty enthusiasts. 




TEchNoLoqy 

ocz technology, com 



Available at: 

nemgg - amaion.com ' BuY.COITI 
newegg.com amazon.com buy.com dandh.com microcenter.com ncix.com tigerdirect.com 



miCTOGIKjp; imciXcom igepQicect.com 
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$49.99 (PC) • ESRB: (E 10+)veryone 10+ 

2K Games 

civilization5.com 



Centuries In Hours-by Dr. Malaprop 



Civilization first debuted in 1991 on 
the likes of the PC, Amiga, and Atari 
ST. Civilization V came to us nearly 20 
years after the release of the original and 
continues to be the game we'd most want if 
trapped on a deserted island with a PC and 
electricity (anyone watch "Lost"?). 



With 18 available civilizations, players will 
uncover years of fiendishly addictive gameplay 
over a variety of scenarios. The addition of City- 
states, multiple victory conditions, improved 
research techniques, and a fundamental change 
in the game tiles that make up the world 
(hexagonal instead of square), make playing 



Civilization V a new and more accessible 
experience without alienating long-time fans. 

The PC isn't the powerhouse release 
platform for games it was 10 to 20 years ago, 
but games such as Civilization V, Starcraft 
II, and Minecraft can only be done this 
effectively on a computer. The PC is far from 
dead where gaming is concerned. ■ 
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$29.99 (X360) ESRB: (T)een 
Microsoft Game Studio 
alanwake.com 



XBOX 360 



Light The Way To Survive 
-by Dr. Malaprop 



Alan Wake is a criminally overlooked survival-horror game well worth pi; 
Alan is a horror writer who finds himself trapped in a nightmare after his wi 
disappears without a trace. The game consists of six individual episodes that 
combine to make up the game— like chapters in a book. 

Interestingly, a book that Alan has no memory of writing comes to life as 
you play through the game. There's a dark force inhabiting the little town of 
Bright Falls, where the days feel safe and the nights are frightening. One of 
Alan's key tools during the game's atmospheric Pacific Northwest nights is 
his upgradeable flashlight. You'll need its light to survive to the morning. The 
lighting engine is superb, and the excellent script brings the world tolife both 
literally and figuratively. 

This is a beautiful, engaging romp that should not be missed. Players will get about 
10 hours of playtime and an interesting story. Alan Wake ranks up there with' the best 
survival-horror games and is one of 201 0's strongest titles. ■ 
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GAME OF THE YEAR 



HEAVY RAIN 



PLAYSTATION 3 



More Immersive Adventuring 
-by Dr. Malaprop 



$59.99 (PS3) ESRB: (M)ature 

Sony Computer Entertainment 

heavyrainps3.com 



X/ 



This serial killer murder mystery is an adventure game with excellent 
graphics, interesting characters, emotional adult themes, and 
pervasive atmosphere. 

Developer Quantic Dream has done a lot of work to make your 
physical interaction with the game world immersive. Essentially, you 
find yourself approximating movements needed in the world with 
your DualShock or Move controller no matter how mundane. These 
interactions make you feel like you belong in the world, and detailed 
graphics help sustain the enveloping illusion. 

If there's one place the game really breaks down, it's the voice 
acting, which is jarringly bad. Do your best to overlook that flaw 
so you can experience something that feels new. A few plot holes 
emerge, but they don't detract from the level of immersion the game 
is working so hard to bring to players. It's hard to say much without 
spoiling Heavy Rain, so play and discover. The game has broad 
appeal, but no self-respecting adventurer should give it a pass. 
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GOD OF 

WAR III 







$49.99 (Wii) • ESRB: (E)veryone 

Nintendo 

supermariogalaxy.com 



The sequel to 2007's original game follows the core concept, graphic engine, and controls; 
but it's clear that the game's designers left a lot on the table. Super Mario Galaxy 2 drips 
with delightful creativity that we never caught wind of in the original game. 

Galaxy 2 manages to be imminently accessible to new players while offering up 
enough challenge for the most hardcore platform fanatics, Mario or otherwise. We loved 
how the game starts out in a stylized 2D mode before transitioning to 3D. Deep design 
thinking is evident everywhere you look. The extensive 
creativity of level designs is evident from start to finish, even 

on multiple playthroughs. There is nothing 

second-rate in this sequel. 

No other platform has been able to 

supersede the original Super Mario Galaxy in 

the prior three years. Nintendo obviously took 

itself to task on the challenge— and succeeded. 

Super Mario Galaxy 2 is easily one of the 

best— if not the best— game you can buy on 

the platform. If you own a Wii, then this game 

deserves to be in your library. ■ 
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GAME OF THE YEAR 
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More Is Better-by Dr. Malaprop 



$59.99 (PS3); $19.99 (X360; PC) 
ESRB: (M)ature 
Electronic Arts 
masseffect.bioware.com 



This Bioware-developed science-fiction RPG-action extravaganza 
has been a Best of 2010 nominee list contender from the moment we 
finished playing it on Xbox 360 and PC in early 2010. Mass Effect 2 picks 
up at the final moments of the original game, so the narrative continues 
smoothly. This sequel is improved in nearly every way and streamlines many 
painful facets of the original while leaning more heavily toward action. 

As Commander Shepherd, you are recruited by the Illusive Man to 
uncover a mystery that takes you to numerous star systems as you 
investigate and recruit a crew. What makes Mass Effect 2 interesting, 
however, are the decision trees that branch off based on your actions and 
moral choices. Your choices actually do have an impact on the game— and 
possibly Mass Effect 3 when it releases for the 201 1 holiday season. Your 
decisions may also lead to losing crew members that you may wish to see 
J^ack on your team for the next game. 
Jl there's a fault to Mass Effect 2, it's the end-game sequence that destroys 
t* , the urgency of everything you experienced in getting there. Also, the slow 
£t scanning of planets on the console versions broke our immersion. Still, you'll 
amply fillMO hours to complete the game. ■ 
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$39.99 (X360; PS3) • ESRB: (M)ature 

Rockstar Games 

rockstargames.com/reddeadredemption 

Turn Of The West-by Dr. Malaprop 

kstar Games impressed us with Red Dead Redemption. The concepts pioneered in the Grand Theft Auto 
series over the past decade culminate meaningfully in Red Dead. The game begins with you as a bounty hunter 
on a mission in the Old West. However, this is an Americana where the modern age is on the cusp of arrival. The 
introductory sequence showing John Marston traveling to his destination says everything you need to know 
about one age coming to an end as another begins. The game borrows the best ambiance of spaghetti westerns 
and combines that with a noteworthy narrative that draws on great game mechanics for execution. 

Red Dead Redemption is a living, breathing, and, most importantly, believable world populated with 
interesting characters (and critters). After a while, you begin to feel yourself drawn into this massive, 
sprawling world that never feels repetitive. Mission types are varied, and you find yourself taking a real 
interest in what happens. The game has a great sense of style, with beautiful sunsets, strong dialogue and 
audio cues, and sprawling environments. But what impresses and remains memorable is how substantial 
the game feels as you move around. Rockstar also released a downloadable content pack, called Undead 
Nightmare, which is opposite to the core game but im- ^ 

minently entertaining. 

Playing Red Dead Redemption was memorable 
all the way to the credits. It's a game that we'll be 

rencing for years to come. Bar none, it's the best 
western game we've played and one of the best open- 
world games, too. ■ 
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"Challenge is the game" highlights the philosophy to bring out gamers' 

addiction in gaming excitement and the ambition of reaching to the extreme. 

5, a gaming obsession division from Thermaltahe T is uniting 

gamers from all over the world in a unique & fascinating eSPORTS 



Like us on facebook.com/TteSPORTS 



2010 Official Hardware 



Official professional ^SPORTS gaming gear for 

2010 WCG Worldwide 
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RRtZINT" INTAKE 

1X120MM FAN W/FULL MESH GRILL 



B/VCZK ' 

1X120MM FAN W/WATER COOLING READY 



SIDE INTAKE 

1X180MM FAN W/ AGGRESSIVE SIDE PANEL 



BDTTQM INTAKE 

OPTIONAL 1 20MM FAN 



installation 



TOOL-FREE DESIGN FOR QUICK AND 
EASY INSTALLATION 



CPU CDDLER 
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Available at 



amazon.com DiRecTRON.coM 



ADATA SUPERIOR SERIES 5H93 2.5-INCH HDD 



■NTIMID 



INGLY RUGGED 



So, just how bad is the gear that makes up your LAN party 

arsenal? "Bad," that is, as in when you enter the room, 

your soon-to-be opponents take one look at the 

take-no-prisoners, I'm-here-to-take-care- 

of-business nature of the equipment 

that you're packing and instantly know 

you're the real deal. Not so much, you 

say? Well, that's about to change. Add 

ADATA's black-on-black, rough-and-ready 

Superior Series SH93 2.5-inch external drive 

to your arsenal and you'll be well on the way to 

the intimidation factor that you're currently lacking. 



design also features a convenient built-in, wrap-around USB cable that 




The SH93 is available in 500 and 750GB models and, 
according to ADATA, is the world's first waterproof portable 
HDD. The drive earned this distinction by passing IEC 529 IPX7 
testing in which it remained watertight after being submerged in „ 
meter of water for up to 30 minutes. Thus, if you drop the SH93 into a 
snow bank on the way to your next LAN party or spill your favorite energy 
drink on it during a chaotic frag session, your data will stay safe and dry. 



Encased in a heavy-duty, long-lasting rubberized and plastic coating and 
packing protective Styrofoam underneath the casing, the Superior Series 
SH93 has also passed the U.S. military-class MIL-STD-810F 516.5 
drop test 2, which involves a 122cm free-fall drop from a platform 
onto a hard surface. This achievement means that the drive can go 
right on spinning after drops, bumps, and other inadvertent impact 
capable of putting lesser external drives permanently out of actio 
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Audiences Tune In? 




Google, which is responsible 
for much of the online search 
activity, rakes in a good chunk 
of all digital ad revenue and touches just 
about every online or offline business in 
some way, is hungry. Now it wants a big 
bite of your living room — the TV. 

Google TV is a software/search plat- 
form designed to make the Internet 
look and act a bit more like a TV and 
the TV to feel a bit more like the Web. 
Google announced the project in the 
middle of last year and rolled it out 
in time for the 2010 holiday buying 
season, in the form of a Logitech Revue 
dedicated set-top box or embedded into 
select models of Sony TVs and Blu-ray 
Disc players. 

But Google's planned march in- 
to your living room hasn't been as 



on hiatus. According to a report in 
The New York Times, Google had asked 
television set partners, such as Toshiba, 
LG, and Sharp, to delay the premieres 
of their respective GTV models at this 
year's CES as the company worked to 
revise its software. 

Despite these early hiccups, GTV 
remains among the highest-profile 
examples of an important trend toward 
"smart TVs" that integrate Web and 
TV content more seamlessly. According 
to the NPD Group, 12% of flat-panel 
TVs sold in the United States now come 
with built-in Internet connectivity. The 
convergence of the Internet and liv- 
ing room video seems to have begun. 
Whether Google itself is ready to take 
its place in viewers' prime time TV life 
is another question. 




effortless as some of its other ventures. 
Mixed reviews for the Google TV 
interface and the relatively high hard- 
ware prices seemed to put Google TV 



Live From The Web, It's Google TV 

But what is Google TV? Basically, the 
system is an overlay designed to integrate 
available Web streaming video content 



with video-on-demand programming, TV 
broadcasts, and even the material stored 
on your DVR. 

A partnership with Dish Network 
shows the technology in its strongest 
light. Our GTV test setup involved a 
Dish Network HD set-top box and DVR 
that passes through a Logitech Revue unit 
(via HDMI and Ethernet connectors). 
The GTV box connects to the Internet 
(wired or wirelessly) and connects to a 
home-theater setup of a receiver/ amplifier 
and HDTV. The entire configuration is 
controlled by a Logitech Revue keyboard 
that itself works as a basic universal 
remote to control TV, Dish Network 
set-top box, Google TV, and even the 
receiver. A touchpad integrated into the 
keyboard helps navigate Web pages and 
many aspects of the interface. 

When the GTV 



Logitech Revue is a 
set-top box and full 
QWERTY keyboard 
with touchpad that 
integrates the Google 
TV experience with your 
existing home theater. 



setup is fully in- 
tegrated with the 
rest of the home- 
theater hardware, 
it should be aware 
of what program- 
ming is available on 
your TV provider's 
programming grid, 
contained in your DVR, and accessible 
from online rental services. The basic 
overlay operation in Google TV is 
Search. You press the Search button 
on the Revue keyboard, and a Google 
search bar descends over whatever is 
on the TV screen. A query such as 
"Buffy" or "The Daily Show" produces 
an assortment of links to episodes that 
may be showing live or to upcoming 
episodes on your TV service that you 
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can schedule the DVR to record. At the 
same time, the results will also deliver 
any instances of recorded episodes 
that are on the DVR but also link to 
episodes that you might rent or stream 
from online sources. There are also Web 
results that launch the GTV embedded 
browser to find information about 
a series. 



specifically for GTV that appear in 
the Applications section. Other sites 
such as NYTimes.com, Sony Crackle, 
and TBS have versions of their Web 
sites that are optimized for the GTV 
Web browser. 

Although, technically, GTV has done 
little that TiVo, Roku, and others aren't 
already providing, "What Google brings 
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Although some reviewers faulted 
GTV's results as scattered, inconsistent, 
and unclear in its presentation, 
VideoNuze editor and industry analyst 
Will Richmond says GTV is on the 
right track. 

"I think the search bar from online will 
carry over to the TV," Richmond says. 
"You will use the same paradigm." 

Even direct competitor Boxee praises 
Google's effort. Andrew Kippen, Boxee 
VP of marketing, says that people are 
getting "source fatigue" from so many 
inputs of TV content. "They want it all to 
be found on one source, and doing a pass- 
through like Google TV has eliminated 
some of the barriers to usage." 

The other piece of the GTV 
equation involves the integration of 
Web video content with the TV. 
Press the Home button on the Revue 
keyboard, and the TV screen fills with 
a GTV interface that accesses specific 
applications. This piece of GTV re- 
sembles current efforts by Roku, Boxee, 
and even Apple TV (see sidebar) to 
pull Web content to TVs. Providers 
such as Netflix, Pandora, CNBC, NBA, 
and Amazon.com have apps written 



that is very interesting 
is the largest video content delivery 
network," says Stephen Froehlich, senior 
industry analyst at IMS Research. "They 
have YouTube." 

Google also is bringing its faith in open 
source to the TV by letting independent 
developers write apps for GTV. And 
the plan is to let apps developed for the 
Android mobile platform appear in GTV, 
as well. 

Press Pause 

Although Google came out of the 
gate in late 2010 appearing to be in 
a great position as a new force on 
TV, a number of roadblocks put the 
plans on pause, so to speak. GTV 
offered direct TV access to Web sites 
that stream video, but the major TV 
content providers, such as Hulu and 
CBS, moved quickly to keep their time- 
shifted episodic programming from 
running on the GTV browser. 

"Broadcast networks blocked access 
to their programs so quickly that the 
fundamental value proposition was 
undermined," says Richmond. 

Worse, many consumers are already 
happy with the more limited functionality 



(such as Netflix access) offered by 
existing game consoles and sub-$100 
set-top boxes from Apple and Roku. "At 
three times the price, it is a tough sell," 
Richmond adds. 

And just as Google is bringing its 
penchant for search, open platforms, 
and ad targeting to TV, the company 
also seems to be porting to the living 
room a habit of releasing "beta" versions 
for new projects that it updates later. 
According to reports, GTV is back in the 
lab undergoing a major software revision 
to respond to early complaints about 
interface complexity and search accuracy. 

"There is too much computer in what 
they have done," says Kippen. 

"'Beta' might be okay for free soft- 
ware and Web services," adds Corey 
Kronengold, video industry veteran and 
consultant at Online Video Watch, "but 
nobody is going to tolerate a Google 
Wave fiasco when we are talking about 
$2,000 consumer electronics." 

The stakes are so high for controlling 
the living room TV experience that 
almost all of the current Web-to-TV 
solutions suffer from limitations in 
accessing content, says Kronengold. 

"The broadcasters are fighting the 
over-the-top providers [for example, 
connected boxes such as Google and 
Boxee] tooth and nail." 

And Now, A Word From Whose 
Sponsor? 

The company that controls the TV 
user interface and aggregates content 
will be able to direct the viewer to 
favored partners and even sell on-screen 
advertising based on what a user likes 
to watch. 

"Google has the best ad sales platform 
on the planet," says Froehlich. "They 
have more metadata about the viewers." 

If Google's data on users can 
be used to target highly relevant 
banner ads or even in-stream TV 
commercials, Google might be able to 
sell advertising at a higher price than 
cable and broadcast networks currently 
charge their clients. The prospect 
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of Google coming to dominate TV 
advertising in the same way it 
dominates the Web is a nightmare 
scenario for the networks that still 
make tens of billions of dollars from 
TV ads. Google TV is coming into a 
market where satellite and cable TV 
providers are themselves spending 
considerable resources on developing 
their own cross-platform navigation 
systems and ad delivery technology 
that brings Google-like advertising 
precision to TV. 

Tuning In To Smarter TV 

Almost everyone watching GTV and 
others scramble for positioning in the 
new convergence landscape admits that 
we are in the earliest days of a smart 



TV evolution that will ultimately marry 
Internet and TV. Its eventual shape is 
likely to be very different from what we 
see today however. 

"We don't want any more boxes in 
our living rooms," says Kronengold. And 
most agree that whether it is GTV, Boxee, 
Roku, or Apple TV, these Web-to-TV 
or OTT solutions will be integrated into 
the existing set-top boxes coming from 
satellite and cable providers. 

When it comes to Google, however, "the 
big guys have the resources, the people, and 
the understanding of the market already," 
says Richmond. "They don't have a lot of 
incentive to partner with Google." 

Instead, Richmond sees a large op- 
portunity for Google to work outside of 
the top-tier cable and satellite providers 



with many of the smaller TV services 
around the United States and the world 
that can't afford to develop their own 
converged interface for Internet and TV. 
"Google has all they need to be integrated 
on a set-top box, not to mention the 
power of the Google brand." 

In the world of TV, however, that 
Google brand is a double-edged sword. 
For some, it denotes usability, deep 
content, and a search engine that helped 
make fortunes for many partners. For 
others, Google represents a relentless 
competitor that also leaves a trail of 
unfinished "beta" projects. Everyone 
awaits Google TV version 2.0. ■ 

by Steve Smith 



The Fight For The Remote 



Google may be the brand 
to make the biggest press 
splash, but the pool of Web- 
to-TV convergence devices is 
broad and deep. All of the major 
cable and satellite providers are 
working in-house on systems 
that somehow marry their 
TV programming to the Web. 
The PlayStation 3, Xbox 360, 
and Wii videogame consoles 
already provide Netflix and other 
premium video and video-on- 
demand services. There are 
tens of millions of these boxes 
already in living rooms. 

On the low end of the cost scale, 
Roku boxes (starting at $59.99) 
"have proven themselves as a 
leader in having multiple connected 
devices at different price points," 
says Will Richmond, VideoNuze 
editor. With apps for MLB, Netflix, 
Hulu Plus, and scores of others, the 
Roku gives users easy and cheap 
TV access to select Web video and 
rentals (viaAmazon.com). 

Nearly as cheap is Apple's 
second iteration of Apple TV 



($99). The hockey puck-sized 
device has a much more nar- 
row focus on the market in 
emphasizing rentals of major 
branded film and TV media. 
Apple's is the most closed 
system on the market, with 
access only to Netflix, YouTube, 
and its own iTunes catalog of 
media. In order to compete with 
rival solutions, Apple is likely 
to revise its iOS-based device 
to accept third-party apps. But 
IMS Research senior industry 
analyst Stephen Froehlich thinks 
that Apple has distinguished 
itself with a sleek interface that 
people enjoy. There has been 
ongoing speculation that Apple 
will embed its interface and 
store in a TV. The game could 
change "if Apple should get on 
board and create a beautiful 
converged interface," he says. 
And although it was among 
the last to actually issue its own 
hardware offering, Boxee claims 
to see convergence differently 
from the rest. 



"We feel Internet TV has to 
be more than the Internet on 
TV," says Boxee VP of mar- 
keting Andrew Kippen. Both 
the D-Link Boxee Box and the 
Boxee software running on 
PCs connected to TVs focus on 
gathering Web video content into 
forms that feel and act more like 
TV. Boxee is trying to partner 
with the major TV networks to 
allow Web-based episodic TV 
content to stream through their 
systems, too. 

"We are in an age where peo- 
ple want what the Web can pro- 
vide but want a simple remote, 
to lean back and have content 
delivered to them rather than 
having to search for it," Kippen 
says. "Our goal is to go out and 
find that content on the Web and 
bring it into an interface that looks 
as much like TV as it can." 

Boxee boasts 1.5 million 
users, but Kippen admits many 
are early adopters who are 
media mavens. Many Boxee 
users collect media on their 



hard drives and like Boxee's 
ability to index, tag, and pre- 
sent their own content on a TV 
screen. Placing itself between 
Apple's and Roku's low-end 
streaming boxes and Google's 
more complex solution, Kippen 
sees Boxee as "an all-in-one 
device for someone who is 
more tech savvy. Our goal is to 
become a mainstream product, 
but I don't think the consumer 
demand is there yet." 

Ultimately, people will want on 
their TV everything they find on 
the Internet, Richmond expects. 
But right now, companies like 
Google are also facing the iner- 
tia of consumers who are still 
wowed by the Netflix or MLB 
.tv subscription they recently 
started streaming to their TV via 
a game console, for example. 

"If [consumers] can get that 
objective solved inexpensively 
with what they already own, 
then I think there is not that 
much demand for additional 
features just yet." ■ 
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An Interview With Dr. David Foster Of 
Caveon Test Security 



Dr. David Foster currently serves as chairman and CEO of Caveon Test Security, a company whose mission is to help 
high-stakes testing programs improve security. He has 29 years in the measurement industry focusing on the use of technology 

to improve the way tests are built, administered, and secured. 



by Barry Brenesal 



/^*T)T T Is cheating 
V_>1 v_y ousproblen 



on tests a sen- 
problem these days? 



P? , It is, and virtually all 

JL Uo LCJ. the research that's been 
done, whether it's with high school 
education, K-to-12, board certification, 
licensure, etc., indicates that it has 
become easy to do, and a lot of people 
take advantage of it. 

/^ T)T T ^ e tnere an y statistics on 
V_> X \^y the problem's severity? 

VJ a Some, such as that 

JL UoLCJ. compiled by the Joseph- 
son Institute of Ethics, is very recent. 
So are figures by a Rutgers researcher, 
Don McCabe. Both of those derive from 
long-term studies, mostly with higher 
education students that demonstrate 
trends of increased cheating. They ask 
such questions as how many students of 
their sampling have cheated in the past 
year, and the number is currently over 
60%, up 30% compared to 40 years ago. 

In areas such as certification, some of 
our own data forensics efforts have revealed 
a varying amount of cheating. On some 
exams it's been as much as 80%, while on 
others, as little as 3%. 

/^^T)T T What's responsible for the 
V_>X v_y difference between those 
numbers? The importance of the exam? 

Y2 4-+. That's certainly one of 

JL UoLCJL the factors. Another is 
a lack of security protocols in place. The 




more lax a testing program, the greater 
the amount of cheating that can occur. 



CPU 



How does Caveon ident- 
ify cheating on tests? 



Foster IL 



In any set of test results, 
rere is consistency in 
how people answer questions. You can 
imagine a high-ability person missing a 
few difficult questions, but getting most of 
them correct. Likewise, a low-ability person 
will miss most questions, but catch some 
of the easier ones. Every ability level has 
roughly a certain number of questions they 
will answer properly. When people cheat, 
it produces inconsistencies in the pattern of 
data. There are a lot of things you can look 
at that indicate people are not answering 
tests in an independent fashion. Our data 
forensics programs are intended to detect 
those anomalies, and in such a way that we 
can make confident decisions. 



CPU 



How would data foren- 
sics be utilized in the 

way you describe? Can you provide 

an example? 



A test taker takes a 60- 



JL vJoLCJ. question exam, and 
answers all of the questions correctly, 
with only 3-4 seconds per question. The 
questions can't even be read properly in 
that time. That one's really easy to detect. 



CPU 



What about a more 
sophisticated instance? 



F. More subtle would 

OSlClbe if instead of all 
60 questions answered that way, there 
were only 10 questions they had pre- 
knowledge of. It would be more difficult 
to detect smaller numbers of questions 
they're cheating on, than the entire exam. 

/^^ ~T) T T How would you go about 
V_>JL w employing data forensics 
to detect these subtler distinctions? 

Fr\QtRV My guess is that if a 
UoLCJL person cheated on one 

question, there's no way to detect it. 

What the algorithms of Dennis Maynes 

(our chief scientist) do is detect the 

unusual pattern of response, while also 

making the assumption that if one person 

has pre-knowledge, a lot of other people 

do, as well. He may look for a cluster 

of questions that everybody answers in 

too similar of a fashion, compared to 

their ability. Their individual abilities 
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suggest that they should answer these 10 
questions in several different ways; and if 
they answer questions wrong, they should 
be randomly wrong, because they're 
randomly picking from among the wrong 
choices. But if he sees a cluster of 10 
answers that are unexpectedly uniform, 
especially in a particular timeframe — 
say, within a 2-week period, or a certain 
region of the country or world — and 
given that these 10 difficult ones are all 
being answered correctly, despite how 
easier questions may have been missed, 
then it's likely people cheating. 

Dennis focuses on a methodology that 
detects outliers. Much of the current 
data forensics technology is based on 
comparisons to normal distribution, but 
most of what he has built works around 
the assumption that most people don't 
cheat on a particular exam. His system is 
designed around validating that an outlier 
is truly an instance of cheating, and 
combines a lot of different statistics before 
he makes any decisions. When he reports 
an incidence of cheating to a customer, 
the odds against it having occurred by 
chance are greater than 100,000 to one. 

Someone will say, "Yes, but one in 
100,000 means there's still a chance that 
a person is innocent." So we suggest 
having them take the test again, under 
more secure conditions. Don't ruin his 
life; just make him demonstrate he does 
have this knowledge. 



CPU! 



Back in 2007, the U.S. 

Army acknowledged after 
many years that hundreds of thousands 
of exam packets employed by soldiers 
to build promotion points had been 
downloaded illegally and used for 
cheating. It's surprising that the Army 
waited so long to rectify this problem 
despite considerable evidence that it had 
become endemic over many years. 



Foster 



I'm not sure about the 
example you're discussing, 
but there are many others where the 
military have disciplined the people 



involved, and put in place measures to 
make sure similar instances of cheating 
didn't happen again. We're currently part 
of some of those efforts, as well. 

I think that often when an institution 
appears to do nothing about cheating it's 
because they don't know what to do. They 
don't have enough evidence to charge 
people, or take decisive action. Or the 
discovery of the cheating took place too 
long after the fact. It's a tough problem. 
Institutions are just slow to respond to 
today's technologies for cheating and 
spreading test questions around the world 
to anybody, at any time. 

Z^ 1 T) T T So it isn't as though the 
V_>X v_y people who are giving 
the tests are unaware of the problems 
associated with electronic devices 
being used as cheating aids. 

Fr%Qtf*r A person proctoring 
Uj LCL an exam would have 

a hard time telling if a test taker has 

a little spy pen in their pocket, with a 

camera pointing at the screen, capturing 

all the questions. There's no way to 

detect it. Or if they have a two-way 

radio. That's pretty sophisticated, but 

there are undetectable earbuds. It's why 

data forensics becomes so valuable, 

because it does detect things that the 

human observer cannot, and it can 

detect pre-knowledge of a test, which a 

proctor cannot. 

f^ "P) T T Are people who give out 
V_yJL \^y tests these days making 
use of simple preventative measures, 
such as changing test contents peri- 
odically? Even if it's just a matter of 
moving around a few questions? 

TJ 4-+* There are a couple of 

JL Uj LCI. basic procedures. Almost 
all testing programs that are computerized 
or online randomize the order of questions. 
Many randomize the order of the options 
in multiple choice questions. Some (a 
small number) pull questions from a pool 



and create tests on the fly. They may talk 
online about seeing this or that question, 
but when there are 10 forms, it's unlikely 
that the next person to take it will see that 
question on the exam. 



CPU: 



Yet it sounds from what 
you say as though these 
preventative techniques being employed 
aren't working, otherwise you wouldn't 
be in business. 



F. The problem is that 

UoLCJL these techniques aren't 
being used on a widespread basis. Some 
organizations have only one form, and 
they cross their fingers. We advise them 
to prepare more, but it's very expensive 
to create test questions that are of a high 
quality, reviewed by a group of experts, 
carefully edited, and unambiguous. Those 
questions can cost at a minimum $200 
a question, and at the most, $1,000. If 
you have 1,000 people taking a test in 
a year, you might be able to get by with 
two or three forms. If you have 100,000 
or 500,000, you need many more forms 
to control the exposure of your questions. 

/^^"T)T TYou mentioned the pos- 
V_>JL \^y sibility earlier of detect- 
ing electronic devices, and that some 
were virtually undetectable. That's true 
of proctors, but what about electronic 
methods of detection? 

F. There are methods of 

Uj LCI detecting and jamming 
cellphone use. The latter is illegal in 
the U.S., but the detection isn't. But 
you can't detect a little button cam, for 
example. There's technology out there 
that can detect a camera lens, but the 
room has to be dark, and the scanner 
looks for a reflection. I don't see how 
that would be at all possible in a room 
with testing. 

And these spy devices are very inexpensive, 
as well. Less than $100 will get you one: a 
watch, a pen, or glasses. Everybody can use it, 
and even pass it around. ■ 
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GAMER STORM 

Six high performance 
heatpipes to freeze CPU. 






ICE BLADE PRO 

An Ideal Performer for Core 
Touch Technology (CTT). 
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FIEND SHARK 

This fiend is uniquely designed 
to achieve greater efficiency in 
both CPU and system cooling. 



ICE MATRIX 600 

Appealing appearance heatsink 
with a matrix design. 





V6000 

Perfect cooling solution 
for NVIDIA GTX480 and 
ATI Radeon HD5870. 
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A Peek At What's Brewing In The Laboratory 



by Anastasia Poland 
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WHAT'S COOKING 
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Microstructured pressure sensors 
developed by researchers at 
Stanford University utilize a 
thin layer of rubber to create 
an extraordinarily sensitive, 
moldable substance that 
may one day perform well 
as a prosthetic skin. 
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Photo credit: Linda Cicero, Stanford University News Report 



Prosthetic Skin That's 
Fit ForASkywalker 



For doctors working with accident victims who need 
prosthetics to replace large areas of skin, finding 
replacement materials that come close to mimicking the 
sensitivity and/or flexibility of the original has been a 
nearly impossible task. Researchers at Stanford University, 
led by chemical engineering professor Zhenan Bao, have 
recently made great strides in developing large-area, 
flexible electronic skin that, amazingly, is 1,000 times more 
sensitive than human skin. 

The team has taken two parallel electrodes and 
combined them with a thin film of polymer known as 
PDMS (polydimethylsiloxane), a type of rubber, to make 
extraordinarily responsive and flexible pressure sensors. 
The sensors "work either as capacitors or transistors," says 
Bao. "Basically, the capacitance changes when a pressure 
is applied. We used a rubber that can change thickness 
easily when a pressure is applied. In addition, we included 
lots of micron-sized air gaps in the rubber to increase the 
sensitivity and shorten response time." 

Using micropillars standing on end, the rubber film 
is molded into a lattice of many miniscule pyramids, 
which has proven to be much more effective and sensitive 
than a smooth film. The team found that the pyramids 
work better in springing back after being pushed down 
because there is more room for the molecules to rearrange 
themselves quickly into their original positions. 

So far, the team has created a 7 x 7 cm square sheet of 
sensors, with approximately several hundred thousand 
to 25 million pyramids per square centimeter. The sheer 
number of pyramids in each square centimeter is what 
makes the material so sensitive. 

Bao allows that there will be plenty of ways to use her 
team's prosthetic skin once it is ready for market. Some 
possible uses beyond the medical, she says, could be, "to 
allow robots to grab things, touchscreens for displays and 
toys, and pressure-sensitive steering wheels to monitor 
driver conditions." E 




With an eye (or would that 
be ear?) on transforming 
gaming Guitar Heroes into the real 
thing, Christian Dittmar, head of the 
Semantic Music Technologies Group 
at the Fraunhofer Institute for Digital 
Media Technology, and his team have 
developed a game called Songs2See. 

Dittmar was inspired to create 
Songs2See upon observing the 
breakout popularity of videogames 
such as Guitar Hero, Rock Band, 
and SingStar. Curious to see if a 
similar format could be a viable 
venue for teaching actual music 
theory and skills, the researchers 
set to programming their own 
software. Using Songs2See, a player 
can pull tunes from their music 
library (currently CD or MP3) into 
the software where the software 
transcribes it into sheet music. 



Once the player chooses a 
tune, the system only requires a 
microphone (assumed to be 
integrated into the computer) and 
Adobe Flash Player 10.1 to start 
jamming. Songs2See records the 
practice session(s), keeps track of 
the player's placement in the song, 
then assesses and gives feedback on 
the player's notes and rhythm. 

Currently working on incor- 
porating piano and guitar into 
Songs2See's musical compendium, 
the team expects to add trumpet, 
saxophone, and drums one by one 
in early 2011. 

Dittmar adds that the team will be 
implementing "MusicXML import/ 
export . . . the quasi-standard for 
digital music notation; we have to 
support that in order to be compatible 
[with] established software." 




Songs2See, music software created by researchers at the Fraunhofer Institute 
for Digital Media Technology, teaches learners how to play instruments and 
sing by incorporating game technology similar to Guitar Hero and SingStar. 



The game shows the player where 
to place her fingers on her chosen 
instrument (currently Songs2See's 
demo supports melodica, English 
flute, and glockenspiel), and the 
sequence that should be followed 
for the song. Alongside that, the 
program shows the notes' length 
and loudness via moving bars. 



According to Dittmar, the 
software will be available both 
as an online application and in 
stores. "Songs2See will become 
a product in the end of 2011. It 
will be sold at a price affordable 
for non-professionals and it will 
probably be bundled with pop- 
ular instruments." I 
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HSPC TeCh Station Fast-Access Computer Case! 

"The Tech Station (patent pending) is a hardware workbench 
bringing PC parts within easy reach yet keeping them safe and 
secure. Perfect for PC builders, upgraders, and overclockers." 




- New! Secure rubberized 
motherboard standoffs 

- HDD storage/cooling rails for up 
to two 3.5" hard drives 

- AGR/PC! card supports brace w/ 
thumb screws (no loose 
add-in cards!) 

- ATX Control Kit (mini power/reset 
switches, LEDs, speaker) 

- 120mm fan for ideal cooling 

- Anti-static and non-conductive! 

- Standard, Large, and Custom 
sizes/colors available 




Hard Drive Storage Rails 



AGP/PCI Support Brace 



ATX Control Kit 



www.highspeedpc.com 



Plug into Computer Power User 

for all the latest and greatest in the world 

of enthusiast-level computing. 
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and try 3 issues RISK-FREE today! 




BEING COMPETITIVE STARTS 
WITH BEING PRODUCTIVE. 
HERE'S YOUR EDGE. 



QuickCAST Mobile is an easy to 

use, all-in-one package that 
allows anyone to start automat- 
ing tests in minutes with no 
special technical skills. It has a 
affordable price, powerful features 
and impressive support 

resources. With QuickCAST Mobile, 
you'll test more, test faster and 
lower costs at the same time! 



IDEAL SOLUTION FOR: 



5Hi EEgaE-E-na 



GET MORE INFO: 
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1-888-722-3734 



LUiuuj.UXD.com EMAIL: 5RLES@UXD. COM 
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EXTREME 
DATA RECOVERY 

We live in the age of information where losing 
important data can be devastating. eProvided is 
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prouu tu ue one ut ine Tew elite udtd recovery 
specialists to have the ability to recover data from 
NAND wafers removed directly off of circuit boards. 

We Recover Lost Data From: , 
-Any USB Storage Device S 
-Any Digital Camera Media j 

- Smart Phones 

- SSD Drives 

Please visit us at www.eProvided.com 

Used By: m&\ { 




Look For CPU At These LAN Parties 

Across The Nation — & Beyond! 



01.21.11 

Kansas LAN - Lyons, KS 

www.kansaslan.com 

01 .28.11 

JANLAN 2011 - Eugene, OR 

www.euglan.com/janlan-2011 

02.0S.11 

Carolina Games Summit - North Carolina 

www.CarolinaGamesSummit.com 

02.11.11 

PDX LAN 17.0 - Portland, OR 

www.pdxlan.net 

02.12.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

OG LAN 4.0 - Chino, CA 

www.odyssey-gaming.com 

WV Gamers - Eugene, OR 

www.wvgamers.com 

02. 18. 11 

Midwest LAN - Delavan, Wl 

www.midwestlan.com 
02.19.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

02.2S.11 

FITES Frag Infinity Tournament - York, PA 

www.fites.net 

02.26.11 

FSLAN Winter LAN - Fort Smith, AR 

www.fslan.com 

03.04.11 

No Man's LAN 2011 - Ontario, Canada 
Overkill LAN - Tampa, FL 

www.overkill-lan.com 

Pittco's IRON STORM XII LAN Party - 

Pittsburgh, PA 

www.pittco.org 

03.11.11 

PAX East - Boston, MA 

www.paxsite.com/paxeast 



03.12.11 

LAN Lordz - Wichita, KS 

lanlordz.net 
WV Gamers - Eugene, OR 

www.wvgamers.com 

03. 12-13. 11 

TBAG LAN V - Thunder Bay, Ontario, Canada 

www.tbaglan.org 

03. 19. 11 

AWOL LAN - Eau Claire, Wl 

www.awollan.com 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

RIT Gaming Society Expo - Rochester, NY 

03.27.11 

St. Cloud Gamers - St. Cloud, MN 

No web address 

04.02.11 

Bring Your Own Computer 12-hour LAN Party - 

Penn College 

04.09.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

04.16.11 

LAN OC V8.0 - Ohio City, OH 

lanoc.org 
NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

04.23.11 

WV Gamers - Eugene, OR 

www.wvgamers.com 

OS.13.11 

Project X: Redemption - Calgary, AB, Canada 

www.ProjectxLAN.com 

OS.14.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

OS.21.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 



Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 
WV Gamers - Eugene, OR 

www.wvgamers.com 

06.01.11 

HAM LAN - Hamilton, OH 

www.ham-lan.com 

06.11.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

06.18.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 

Oklahoma Gamers Group - 

Oklahoma City, OK 

www.okgg.org 

WV Gamers - Eugene, OR 

www.wvgamers.com 

07.01.11 

LAN Kansas 2011 - Wichita, KS 

www.lankansas.com 

07.09.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

07.1e.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.13.11 

LAN Lordz - Wichita, KS 

lanlordz.net 

08.20.11 

NGC's LAN-A-GEDDON - Greenville, TX 

www.networkgamingclub.com 
Oklahoma Gamers Group - Oklahoma City, OK 

www.okgg.org 

08.27.11 

LAN OC V9.0 - Ohio City, OH 

lanoc.org 




Would you like us to help promote your next LAN? 
Give us a call at 1-800-733-3809 

® We'll be glad to consider your event 
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KUHLER H 2 620 



www.antec.com 



Antec KUHLER HoO 620 



Liquid cooling is within your reach. 

No longer the sole province of supergeeks and tinkerers, 
liquid cooling for your PC has evolved into a user-friendly 
accessory you can install in minutes. If you can turn a 
screwdriver, you can mount Antec's new KUHLER H 2 620 
in your computer. 

A well-designed CPU coldplate, fed by a pump and chilled 
by a radiator fan, can keep your processor's temperature 
under load lower than a basic heatsink fan. Cooler temps 
mean better stability, longer component life, and often 
quieter operation. 



hoses to the proper lengths. Antec's new KUHLER H 2 
series of closed-loop liquid coolers, developed with Asetek, 
liquidates these worries. 

The company's debut model, the 620, is assembled, 
prefilled, and sealed at the factory. Being a self-contained 
unit, all that it requires you to do is to mount it and power it 
up. Antec includes mounting kits for all current CPU sockets. 

The KUHLER H 2 620 is vastly more compact than a 
tower cooler, so it won't interfere with your RAM slots. And 
yet, with its copper cold plate, low-profile pump, and temp- 
controlled fans, it'll chill your chip effectively and quietly. 



The downsides of a conventional, piecemeal liquid cooling 
setup include the risk of leaks, the hassle of gathering 
separate components, and the necessity of cutting coolant 



Also enticing is the 620's zero-maintenance design: You'll 
never have to flush it nor refill it. And it carries Antec's 
Quality 3 year limited warranty, which is just, well. . . cool. 
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Q&AWith Jerry Lin 

Sparkle USAs Branch President 
Looks To Break The Mold 



Jerry Lin got his Bachelors degree in business 
from Cal State Fullerton, went into the 
power supply market, and then used that 
experience to start Diablotek, originally a 
mainstream case and PSU vendor. While 
maintaining Diablotek, Lin went on to 
become the branch president for Sparkle USA 
and inherit a whole new challenge: how to 
convince an already packed enthusiast PC 
market to take his products seriously 

QHow does Sparkle plan to make 
itself better-known and stand out 
from the crowd of vendor clones? 

Sparkle has been around for almost 
UL30 years, actually, and we have a 
pretty solid reputation worldwide. Sparkle 
products are selling in over 80 countries, 
and in Taiwan, where the company is 
headquartered, we are ranked one of the 
largest video card manufacturers. We pushed 
into the United States about three years ago. 
Sparkle carries some of the most unique 
[graphics card] designs, and we wanted 
to bring these designs to the gamers and 
enthusiasts here. 

QWhat do you mean by "unique 
designs"? What graphics card 
aspects does Sparkle modify beyond 
factory overclocking? 

It's more of a thermal thing. In a 
w L few of the Sparkle Calibre cards, 
the heatsinks were specially designed 
by our thermal team to optimize per- 
formance and keep heat down. 

^% Sparkle only has one or two models 
per GPU, which doesn't leave you 
much room to demonstrate innovation. 
What is Sparkle accomplishing in 
graphics today that others are not? 




I Actually, we were the behind-the- 
w L scenes guys for several of the top 
companies here in the United States. 
Unfortunately, I cannot say who, but we 
have developed many models over the years. 
Now, under the Sparkle brand, we 
have our whole Calibre line. Look at our 
latest design. The world's only single-slot 
[GeForce] GTS 450 is something we are 
very proud of, and you'll be seeing a lot 
of this coming soon, where we innovate 
through thermal designs. Recently, we 
even announced our efforts to produce 
our own cards entirely, starting with the 
GTS 450 and GTX 580. 

QWhat part of production has 
Sparkle been doing all this time? 
If this approach has worked up to the 
present, why change now? 

We have been doing most of it 
W L ourselves except for the PCB 
assembly. We decided to make this 



change in an effort to improve power 
management and thermals. In the past, 
our vendor was limited, and we were 
forced to follow reference designs. Now 
Sparkle is the first to be able to produce 
their own high-end cards. 

QYour new CUTi line of nettops 
emphasizes low-power and green 
computing. What is your real philosophy 
on environmental computing, and how 
will that manifest in your products 
going forward? 

We always strive to be as "green" as 
w L possible, whenever possible. Nvidia 
chips are rather power hungry, which is 
part of why we're putting a lot of effort 
into improving the power management. 

QHow will you modify the cards to 
improve their power efficiency? 

That's the tough part. That's what 
w L my team is researching. Currently, 
it would be a combination of hardware 
improvements as well as specially de- 
signed software. These would allow users 
to use the kinds of software tools we 
include now, but these tools would be 
more specific to the cards themselves. We 
hope to not only make graphics cards 
more efficient through hardware design 
but also create software that allows users 
to more easily increase performance when 
needed and switch to an energy-saving 
mode when running basic tasks. 

Q Intel and AMD have to manage this 
at the silicon level because there 
was too much waste at the OS and 
driver levels. Wliat can you accomplish 
in software that isn't already in place? 

That's what we are looking into. 
w L It's not an easy task, believe me. 
But there's really not much you can do 
with a card other than improve quality in 
components, thermals, and software. We 
hope to have the perfect combination at a 
price that makes sense. ■ 
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UPGRADE TO COOLER MASTER POWER SUPPLY. 

On the gaming battlefield or when overclocking. no one wants to be left behind. 
Prepare by arming yourself with the right power supply for the job. 












Extreme Power 



Silent Pro Go 



Silent Pro M 



amazon.com 



mm»~- ijgepDirect.com 



GAMING AUDIO SERIES 



INTRODUCING THE 



GAMING AUDIO SERIES 

SP2500 

High-power 2.1 PC Speaker System 





















Brilliantly designed to be the new reference standard for PC audio 



This is the speaker system that's shaken up the industry. 
With technology usually reserved for high-end home audio systems, 
the SP2500 will destroy your expectations of how games, music and 
movies can sound on a PC. Clarity and detail are amazing, and the 
pristine stereo imaging puts you in the action. 

Your high-performance PC demands high-performance speakers. 
Choose the SP2500 and upgrade your audio to the new 
reference standard. 

TECHNICAL HIGHLIGHTS: 
Six digital amplifiers 

Bi-amplffied, two-way satellites with custom-designed drivers 
I Digital signal processing for sophisticated audio effects 
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The NEW SP2500 high-power 2.1 speaker system. Designed for you. 
Learn lots more at corsair.com/audio 



WE'VE DESIGNED A COMPLETE LINE OF ENTHUSIAST-GRADE COMPONENTS AND ACCESSORIES TO MAKE YOUR NEXT PC YOUR BEST PC 



POWER SUPPLIES 



SOLID-STATE DRIVES 



USB DRIVES 



